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A New Method of Expressing the Formulae of Line Spectra 

Alkrkd Lart](! 1 'e (('oiDjil. rciiil., 1919, 169, 911-915). — In place 
i)f the general formula 10'* .\ = .V„(1 //-- 1 </-) waves per cm., the 
aiilhor proposes to use the formula .\„-(l x Ur..!',,) (p, 9)''|'2//) + 

I m -!/(/» + 'Jp)] Angstroms, where '/-/'■ W. G. 

Luminous Phenomena Observed in the Neighbourhood 
of a Plate of Graphite raised to a High Temperature by 
means of an Electric Current. G. A. Hkmsai.ecui { Compl . 
rtiiil., 1919, 169, 915 — 918). — A sheet of graphite ()'95 mm. thick 
had its upper surface covered with a thin layer of carborundum 
jiowder, and an electric current was ])assed through it. As the 
temperature of the plate increased, when it became incandescent, 
yellow vapours appeared above the plale and were carried uijwards 
by the air convection currents. When the temperature of the 
plale reacherl 2500 — 2700°, the space hounded bv the ])!ate and 
the air convection curremts became filled with a luminous vapour 
which gave a spectrum composed of rays and hands, whilst the 
yellow vapours became blue and aLo luminous, and gave a con- 
tinuous spectrum. When the temperature of the plate reached 
9000°, a red fringe appeared on its lower surface and in contact 
with it, and was formed by the passage of an electric current 
through the conducting vapours. Its position could he controlled 

VOL. exvm. ii. 1 



ABSIEACTS OF CHEMICAL PAPBES. 


1 . 2 

ayS-Tribromopentane from OE-Dibromopentane. Jui.ids 
VON Braun and Georg Kieschbaum. (Ber., 1919, 52, [Zi], 
1713 — 1716). — Tribromides of the type 

CH2Br-CHBr-[CH2]„-CH„Br 

react with magnesium to form Grignard compounds of the formula 
CH 2 iCH-[CH 2 ],'CH 2 -MgBr, which may be converted into iodides, 
-CHjI, by means of iodoacetouitrile (see A., 1912,- i, 434). From 
the magnesium compound or the iodide it would be possible to 
synthesise substance.s containing unsaturated alkyl groups, and con. 
sequently the authors have sought tor methods whereby the tri. 
bromides of the desired type might be prepared conveniently, and 
have found the most promising material to be the ato-dibromo- 
parafhns. These only react with bromine in the presence of iron 
wire, and then the reaction is vigorous and so much bromine is 
lost that the process must be repeated. The position of the bromine 
atoms in the product is not what might be expected. In the case 
of ae-dibromopentane, for example, the product is ayh-trihromo- 
pentane, CHoBr'CHo-CHBr-CIlBr-GHj, a stable oil with spicy 
odour, b. p. 120 — 124°/11 mm., and not the e.xpected aSe-compoiiiid, 
b. p. 128 — 132°/12 mm. (A.. 1918, i, 164). Its constitution is 
proved by converting it into Ar-hexenoic acid, 

0 11 Me:CII-CH_,-C H j-CO.,H, 

through the Grignard reaction. J. C. IV. 

Method of Producing Methyl Alcohol from Alkyl 
Formates. J. A. Christianshn (U.S. Pat. 1302011).— Methyl 
alcohol is produced by treating an alkyl formate with hydrogen in 
the presence of a catalyst, for example, partly reduced copj)er at 
180°, H-CO.,MeT-2H., = 2MeOn. The methyl formate may he 
produced by leading carbon monoxide and methyl alcohol vapour, 
at high pressure, over solid sodium melho.'tide, or by passing carbon 
monoxide into a solntioii o! sodium methoxide in methyl alcohol. 
CO + Me-OH = H-C'OAIe. 

The Distillation of Aqueous Solutions of Ethylene 
Monochlorohydrin. J. Baxceljx amIG. Hiv.\t {!1hU. Sue. chiin. 
1919, [iv|, 25. 5,')2 — The dislillatioii of commercial afpieoiis 

solutions of ethylene monochlorohyrlriii gives a distillate passing a! 
a fixed point (97'8,)°/760 mm.) containing 42% of the monoehloro < 
hydrin, independent nf the concentration of the original solutioii 
These results are confirmed by figures obtained with solutions iiiaai- 
from the pirre monochlorohydrin, except that in this case the die 
tillate has a content of 41% of monochlorohydrin. Such a distillate 
has D*s 1'094, There is no direct evidence of the formation ol a 
hydrate. ^ 

Pinacolin Transformations. V. The Varying Aflinily 
Demands of Aliphatic Radicles. Hans Meeuwein (.Iniw/ ii 
1919, 419, 121— 17o).— Ithas been shown that the pinacolin tram- 
formation is caused by the direct loss of a hydrogen atom arid a 
hydroxyl group from the molecule of the glycol, and subsequent 
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oigration of a radicle. With symmetrical glycols, it is a matter of 
indifference as to which hydro.xyl group is eliminated but with 
jnsymmetrical glycols of the type OH-OR,-CR/-OH two disti'ort 
products CR R^CO-R' and C^W-CO-R^^resull, a^^rding “ 
T r t f group is e.xpelled. In general, the less 

(irmly attached group mil be mainly or entirely eliminated, and 
(hejiature of the piuacohn produced therefore throws considerable 
light on the relative strength of the attachment of the hydroxyl 
groups. Since however, these may be regarded as being bound by 
the residue of the affinity of the carbon atom which is not required 
by (he alkyl groups, a direct method of comparing the affinity 
denmnds of yarions alkyl groups in provided. A series of com- 
parisoiis by this method is described in the present communication 
It is found that the valency requirements of the normal alkyl 
groups diminish with increasing number of carbon atoms- this 
dimmution however is not continuous, but exhibits a periodicity 
such nature that the alkyl grou])3 with an odd number of carbon 
iloms have greater affinity demands than those with an even 
imniber of carbon atoms. This apparent anomaly is, however 
readily explamed when the groups are formulated in the following 
[iiaMier, m which the light and heavy strokes represent the different 
ifEiiity demands ; 


H-C-C- : 


f. now the n-propyl group is considered as formed bv the displace- 
Iient of a hydrogen atom in methyl by the ethvl radicle, it is seen 
:hat It must have a greater valency requirement than the ethyl 
iroup, since the ilemaud of the latter is less than that of the methvl 
iroup. By a similar line of reasoning, it is seen that the affinito 
■eqmrement ninst dinnnish iinitormlv i,, Ihe case of alkyl vroups 
.nth side-chaiiH - ® 


CH.,— f - 


fH„— c— . 


Hid this appears to be ttie case as far as the evidence availalPo 
illows conclusions to be drawn. evmeiue available 

[With .\dolf StHwi:,N-HEiM,]-The action of magnesium ii-propv 1 
rn-iT? ‘‘'"‘'‘%’sb-''ollate (compare Parry T inu 

' 1 A formation of a mi.xtiire of ns-dimetlivldi « 

opylethyleiie glycol and dimethyl-«-propvlethvlene vK-col the 
ingnard compound behaving in part as a reducing 'avent and 

O'etlie? tW 1 ““‘‘‘ueiits lie so closelv 

s that the substances cannot be separated by fractionation, 

6 2 
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and the mixture was therefore submitted to the action of ice-cold 
concentrated sulphuric acid, whereby propyl isopropyl ketone, b. p. 
135—136° (semicarbazone, m. p. 119°), and a mixture of the 
theoretically possible pinacolins were obtained. The latter are con- 
veniently separated and approximately estimated by taking 
advantage of the great differences in the readiness with which they 
react with seinicarbazide and the widely differing solubilities of the 
semicarbazones. aaa-Methyldi-n-propylacetone [methyl a-methyl 
a-propylhulyl ke.tone\, CMePr„-GOMe, is an oil with a pronouncai 
camphoraceous odour, b. p. 191’5 — 192°, Df 0'8351, Up 1‘4292T 
(semicarbasone, coarse needles, m. p. 149 — 150°), whilst n-popi/i 
aa-dimelhylhutyl ketone, CMeiPr-COPr, has b. p. 188-5 — 189°, Dy 
0'8295, «D 1'42634 (semienrb/izoiie, slender needles, in. p. 104°). The 
ratio of the amounts of the latter to the former in the mixture is 
10:8. A similar ratio (11 :8) was obtained by oxidising the mixture 
with boiling dilute nitric acid and separating the acids formed; in 
this manner, oa-dimcthylvaleric acid, b. p. 105 — 108°/14 mm., aiul 
a-metlri/l-a-ii-jiirqn/haleiic aeid, b. p. 118 — 122°/14 mm., m. p. 
43-_14o^ wgre obtained. A mLxtuie of dimetliylmonolntti/l. 
ethylene glyeol [^-methylheplanc-^'j-diol], b. p. 109 — 113"' 
10'5 mm., and as-dimethi/ldi-n-huti/lethi/lene glycol [^-methyl-y. 
hutylhepiane-By-diol], m. p. 32--32-6°, b. p. 136-5 — 131°/9 mm., 
was prepared from magnesium »-butyl bromide and dimethyl- 
glycollic ester ; the latter glycol yielded a mixture of pinacolins, 
which could lie separated and approximately analysed by means of 
semicarbazide. Methyl - aa-di-n-lutylacetone [y-methyl-y-'butyl 
heptane-l3-one] forms a colourless oil with a peculiar, sweet odour, 
b. p. 107-5 — 108-5°/14 mm., Df 0-8380, nf 1-43667 [semicurl- 
azune, coarse needles, m. p. 108°), the constitution of which is 
deduced by its oxidation with dilute nitric acid to a-methyl-aye 
butylvalerie acid, a viscous oil, b. p. 158 — lo9°/18 mm. n-Biilii! 
ieri-he.pt III ketone [ee-dimethiildecnnr.-\-one\ is a colourless, mohilt- 
oil, b. p.' 105-5— 106-5°/15 nun., I)f 0-8323, h,T 1-43420, and n 
traustormed by nitric acid into aa-dlinefliylralrrie ttrid, b. ]i. 
120 — 122°/15 mm. The ratio of hntyl tcrf.-heptyl ketone ui 
methyldibutylacetone in the pinacolin mixture is appro.xini- 
ately 7 : 4. 

The investigation has been extended to tetraethylethylene glycol, 
since, according to Kohn (A., 190.5, i. 928) and Samec (A., 1907, 
i, 746), this substance does not yield a true piiiacoliu, but an 
isomeric alkylene o.xide. This supposition is based on the facts that 
it does loot yield an oxime and is indifferent towards zinc ethyl. 
It is now shown however, that the glycol actually yields ethyl terl.- 
lieptyl ketone [-yy-diethylhexane 5 one], h. p, 194 — 195°, D)” O'SaOl 
«[)’ 1-43.519, as is shown by the formation of oa-diethylbutyric acid, 
in. p. 38°, b, p. 121— 122°/1G mm,, Df' 0-9119, uT 1'4277-^ 
{sodium salt, leaflets, -f3n._,0), when the latter is oxidised with 
dilute nitric acid. 

The relative firmness of attachment of the methyl and ethyl 
groups is further demonstrated in the behaviour of aa-diphenyl- 
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^^-iMlhi/lclkyktliylcM yli/col [aa-dipheuyl-^methylhutaiic-a^-diun 
ivhi* 13 obtained as a colourless, very viscous oil, b p 202°/ 

P*ienyl bromide on methyl 
raethylethylglycollate. The glycol is transformed by concentrateil 
sulphuric acid exclusively into aa-iliphenyl-a-ethylacetone \yy-di- 
pieny/pciifurae-S-orae], coarse leaflets, m. p 27° b p 179°/llmm 
slender needles, m, p. 199-200°)', the constitution 
of which IS deduced from ils conversion by sodium hypobromite 
into aa-diphenylbutyric acid, m. p, 172—173-5°, and. from its 

>"‘0 o«-dipbenylpropane, b. p 
; 74 — 280°, and acetic acid. r r p , u. p. 

[With Fhitz Kremers.]— A s in previous cases, the action of 
magnesium n-propyl bromide on methyl l-cycfopentanol-l-carb- 
osylate gave rise to a mixture of " vropylMramtthylmtghjml'' 

■UM,imzyhuty]^Aop,ntanA-ol\, Jh .c5>‘^’(OI^)-CHPr-OII. 
„id “ as *--n.propyftefmmet/^fcncy/yco/” [1 -a^ydro-ry-a-propy/- 
udy/cyolopcn/nn-l-on, (^“■.c5>C(On)-CPrpOH, which could 

,ot be separated satisfactorily ly fractional distillation, and was 
krefore immediately submitted to the dehydrating action of 
iqueous oxalic or concentrated sulphuric acids, the products of 
rhich were 6««yryfcyclopcii/ct»c, colourless oil. b. p. 198 ° (oxime 
■olourless oil, p. 135-138°, /21 mm., semiJl>azo,ic, slend^; 

;::r2crt£ough thePsen^bltr 

icrdles grouped ,n rosettes or large. trans,,arent. apparent y mo.io- 
limc prisms, in. p 182°), which is not readilv o.xidised by nitric 
fid to aa-dip^ropyladipic acid ; that the acid is actually formed 
Divevcr. could bo shown by converting the product of nidation 

ter^into methyl dipropylcycfopentanonecarboxvlate, and further 
Ito ^.•-dipropylcyc/opentanoiie (A., 1913. i. 485) the semicarh 
™e of which had m. p. 211°, i-BofyrylA-propykychpenfame. 

. ■^"olatile oil with an odour of peppermint h p 

1 litref r 1 °--datio’;i 

’ b n uoofif"'"”''-’ ™'o«rless needles, m. p, 

' '}■ p. 14/1^/18 mm. 

The action of magnesinm ethyl bromide on methvl ci/c/ohexan-1- 
I rarbo.xylate h. p. 96°/l(i mm.) yielded a mi.iture of “asr/. 
f'l irr" /h";'’''' '7’ '’'''y/propvfcvclofir.rnii- 

eii, 0/1 ['-«-*'/f/rorypropii/evclo- 

radiu lv separated, since the latter 

■inaoolil; 7/ '‘'7,"’ ™- P- The yield of 

/tone wa poor, and separation of the mixture of 

formed bv 7'‘^'r' r' ''"‘‘t Propionylcyrfohexanone 

y loss of water from the residual “ etliylpeiitamethvlcne 
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glycol”), colourless oil with the odour of amyl acetate, b. p. 196°/ 
atmospheric pressure, 88 — 89°/19 mm., .T)f 0'9105, 1 45304 

hemicarlaione, shining leaflets, m. p. 150-152°), proved capable 
of forming an oxime, four-sided plates, m. p. 70 — 72 . The por- 
tion which did not react with hydroxylamine consisted solely of 
\.rrrovionyl-l-ethyh'jc\ohex.ane, colourless oil with the odour of 

peppermint, b. p. 109 — 111°/21 mm., Df 0'9178, 1 46^92, the 

constitution of which follows from its unusually smooth oxidation 
to l-ethjhyc\a'hexane-\-carhoxyUc add-, m. p. 39—40°, b. p. 140°/ 

It has been shown previously (A., 1913, i, 485) that hydroxy- 
benzhydrylcvcfohexanol passes by loss of water into a ao-called 
a-pinacolin, the corresponding oxide; it has now been found possible 
to convert the latter into the true 0 -piiiacohn, \-hemoyU\-phmyl 
oydohexane, prisms, m. p. 73-74°, the constitution of which is 
deduced from its smooth fission by fusion with potassium hydroxide 
into phenylcyc/ohexane. m. p. 7°, b. p. 235-236°, and benzoic acid, 


Catalytic Preparation by the Dry Way of Ethyl Ether. 

A, Matliie and F. or. Godon (HuU. Soc. ehm., 1919, [iv], 26, 

^05 508) — Aluminium oxide, as the catalyst, was prepared by 

heating commercial alum to 190 -195°. Using a suitable amount 
of catalyst, disposed in four units, and heated in each case to 
190—195°, a yield of ethyl ether equivalent to 71'3% of the theory 
was obtained when using 95?» alcohol. The yield depends rather 
on the weight of the catalvst employed than on the surface exposed. 
It is also dependent on the concentration of the alcohol used, 

G. 


Action of Methyl Alcohol on Sulphuryl Chloride and on 
Methyl Chlorosulphonate. R. LEVAii.t.AXT and L. J. Simox 
(Compt. rend.. 1919, 169. S.54— 857).— The action of methyl alcohol 
on sulpiinryl chloride may be considered as occurring in two stages, 
namely, 

(1) 'SO.CI,, -f JleOH -- OMc-SO.Cl -P HCl, 

(2) 0Me-S0,Cl-tMe0H=5IeoS0^4-HCi. 

A]iotli 6 r reaction, more iinporfaufc than that represented in (2). 
occurs, however, OMe-SO„Cl ! MeOH-5teIISO,-t-MeCl. There 
are other secondary reactions, sncli as that of the hydrogen chloride 
and methyl alcohjl with production of methyl chloride and water, 
which may affect the ultimate results of all the changes. The 
methyl hydrogen sulphate formed according to the third equation 
decomposes on distillation, giving methyl sulphate and sulphuric 
acid. By suitably modifying the conditions, a good yield of methyl 
chlorosulphonate may be obtained. [See, further, .7. Soc. Chew. 
Ind., 1919, 962a.] ' 


Preparation and Physical Properties of Dinitroglycol 
[Ethylene Dinitratej. I. and 11 . Asxihai.e MoRUsnii (.\ Ui 7 
Ac'-ad. Lined, 1919. [v], 28. i, .393 -397, 428 - 431 ),-EthyIeiio 
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diaitrate has been prepared according to the scheme : ethylene — y 
ethylene dibromide — > ethylene diacetate — y ethylene glycol — >- 
ethylene diuitrate, the ethylene used being obtained in 96% yield 
by passing alcohol vapour over alumina heated at 350 — 360°, and 
the nitration of the glycol effected by means of a mixture of 
sulphuric and nitric acids. The specific gravities of ethylene 
diuitrate at f°/4° vary rectilinearly with the temperature, and 
between 0° and 41 '5° are given by the expression 
l-4883[l-0-00077o(«-15)l; 

the corresponding expression for glyceryl trinitrate between 0° 
and 55'5° is l‘5984[l~0’0008o77(t — 1.3)]. The surface tension is 
also a linear function of the temperature: for ethylene nitrate, 
4'76(1-0'00311), and for glyceryl trinitrate, 5'18(1 -0 003/). The 
viscosity of glyceryl trinitrate is far greater, and below 20° increases 
far more rapidly with fall of temperature, than that of ethylene 
dinitrate. The vapour tension of ethylene dinitrate at 20° is 
0-3 mm. 

The properties are given of various explosive products obtained 
Ijy mixing ethylene dinitrate and glyceryl trinitrate with cellulose 
nitrate. T. H. P. 

Reciprocal Influence of the Fatty Acids on the Solubility, 
p, Wakntio and G. Peschkck (Zeitsrh. jihiiiikal. Ghem.^ 1919. 
93. 529 — 569). — The solubilitv of a fatty acid in certain solvents 
is often very much increased by the presence of a second fatty acid. 
The increase is alwavs reciprocal and often verv considerable. For 
example, the solubilitv of palmitic acid in carbon tetrachloride is 
increased 250% by the presence of lanric acid. The increase in 
solubilitv decreases with increase of the disturbing acid and 
approaches a limiting value. .\n attempt is made to explain the 
increased solubilitv by the formation of readilv soluble compounds 
of the two acids, but a direct proof could not be obtained, for 
nolecular weight determinations, both bv the ebullioscopio and 
cryoscopic methods, of one fatty acid in the presence of a second 
gave no difference in the boiling point or freecing point from that 
obtained with the pure solvent. But since the fatty acids are 
himoleciilar in the solvents in which the increase of solubility is 
observed, this does not disprove the ahsence of oompounds, for such 
compounds could well be formed without any change occurring in 
the number of molecules present, thus: If the 

view is correct, the formation of compounds, and also the increase 
in solubility, should not talte place in those solvents in which the 
acids are nnimolecniar. It is found that in carbon tetrachloride, 
chloroform, benrene, toluene, and nitrobenzene solutions, in which 
the fattv acids are bimolernlar, the increase in solubilitv occurs, 
but ill ethyl alcohol, ethvl ether, ethyl acetate, and benzaldehvde 
■■olntioiis. in which the fatty acids arc nnimolecular. the increase 
ill solubility is not observed. II is also found that the increase in 
solubility is not restricted to the fattv acids, but occurs also with 
aromatic acids, and in a much smaller degree with ketones and 
alcohols, so that it is suggested that the subsidiary' valencies of the 
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carbonyl oxygen are responsible tor the effect. A determination 
of the influence of temperature on the increase of solubility 
indicates that temperature has practically no effect on the increase. 
It is also shown that temperature has no influence on the associa- 
tion of the fatty acids in solution. The solubility of palmitic acid 
is influenced by the quantity of undissolved acid, and also to a very 
marked extent by traces of moisture. During the purification of 
palmitic acid, it was found that the solubility in a stated volume 
of a given solvent furnished a much better criterion of the purity 
of the acid than did the melting point. The density and vapour 
tension of liquid mixtures of fatty acids were determined, and it is 
shown that the values are not in keeping with the mixture law, 
from which it is deduced that compounds of the two acids are 
present in the fused mass. From the fusion curve of mixtures of 
palmitic and lauric acids, it is shown that an equimolecular com- 
pound of the two acids exists in the solid state. J. F. S. 

Preparation of Chloromethyl Chloroformates. Andke 
Kling, D. Florextin, A. L.\ssieiti!, and R, Schmutz (Compi, 
rend, 1919. 169 , 1040—1017). — Carbonyl chloride condenses with 
methyl alcohol to give methyl chloroformate, which when acted on 
by chlorine in sunlight gives chloromethyl chloroformate, then 
dichloromethyl chloroformate, and finally the trichloromethyl ester. 
It is almost impossible lo separate the first two esters by fractional 
distillation, but the diehloro- and trichloro-derivatives can be 
■separated in this way. An alternative method is to chlorinate 
methyl formate in sunlight, but in this case some dichloromethyl 
formate is obtained. W. G. 

Anomalies in the Formation of Esters from Acids and 
Alcohols. E. Pbeiswerk (Helv. Chim. Ada, 1919, 2, 617— C,i4). 
— Diethylmalonic acid cannot be esterified by alcohol and sulphuric 
acid or hydrogen chloride, the only ester which can he isolated beiiic 
ethyl a-ethylpropionate in small quantity. Under similar condi 
fions, ethyl malonate is formed in good yield from malonic acid, 

A critical review of the literature on esterification leads the 
author to the conclusion that it is primarily an additive process. 
In general, how'ever, there is but little tendency for the carbonyl 
portion of the carboxyl group to form additive compounds unlesi- 
it is influenced by the presence of a neighbouring carlmnyl grouj) 
(as in oxalic or pvrnvic acids) or by the tendency towards enolisa 
tion of a hydrogen atom in the a-position ; 

R' ,0 R' ,OH R'. /OKt 

)cn'cf /C:c( ‘ >cH’C( oh . 

R ^OH r/ \)a R/ ^oh 

Esterification, a.-corciing lo this hypothesis, shoiihl occur iiiosi 
readily with acids containing a mobile a substituted livdrngcn 
atom, ami this appears to be the case when, for example, chloro 
acetic, cyanoacetic, and phcnylacetic acids are compared with acetic 



ORGANIC CHBMISTBy. 


i. 9 

acid. As usually formulated, benzoic acid docs not contain a 
liydrogeii atom in the a-position, and yet it is readily esterified; 
the author seeks an explanation of the apparent anomaly in the 
oscillation hypothesis, which postulates the presence of the hydrogen 
atom in this position during the half-interval of time. The 
catalytic acceleration of esterification by mineral acids is attributed 
to the suppression of the ionisation of the organic acid, and con- 
sequent increase in the enolisation. H. W. 

Some Ternary Systems containing Alkali Oxalates and 
Water. Albert Cheeborv David Rivktt and Edmdsd Arthi'b 
O’Connor (T., 1919, 115, 1346—1354). 

Preparation oi Maleic Acid. John il. Weiss and Charles 
B. Downs (U.S. Pat. 1318032). — A mixture of benzene and 
henzoquinone in the vapour phase is oxidised by treatment under 
pressure with a gas containing oxygen at a temperature of 
300 -700° in the presence of vanadium oxide. The maleic acid 
produced is separated, and the residual, unchanged benzene and 
benzoquinone are again subjected to the same treatment. 

I G. F. M. 

Slow, Partial Change of an Aqueous Solution of Maleic 
Acid into Fumario Acid at the Ordinary Temperature and 
in the Absence of Light. .Anton Kailan (Zeitsch. phjsilal. 
Chm., 1919. 93. 613-;616).— From electro-conductivity measure- 
ments with a solution of maleic acid which had been kept in the 
dark for five years, it is shown that about 4% of the acid had 
become changed into fiimaric acid. J. F. S. 

Various Bismuth Compounds, L. Vanino and F. Mussonug 
{Arch, Pluirm., 1919, 257, 267 — 269).— The following bismuth salts 
hove been prepared with the help of bismuth-mannitol solution, 
obtained by grinding togctlier crystalline bismuth nitrate (1 mol.) 
and mannitol (1 mol.) and treating the mass with water. 

Bismuth anhijdromsthi/hiieeitraie, Bi,(C;Hf,0;) -.GILO, prepared 
from the corresponding scalium salt (■'* citarine ’ ) and bisiuuth- 
niaiiiiitol, forms an odourless, white, granular powder, and is 
reduced to metallic bisrantli when heated with alkali hydroxide. 

Humuth ditih'Bmdiuiuitf, lli.tt'^lljgO^)^, is obtained as a 
voluminous, white precipitate from the sodium salt and bisiinnh- 
mannitol solutioji. 

Bismuth mamlthile, Ei{CJD 03 ) 3 , prepared from mandelic acid 
and bisniutli-nianiiitol solution, forms a white, indistinctly crystal- 
line precipitate, in. p. 210 — 215° (deconip.). 

Bismuth vnriilhite, Ri{CsU-Oj)3,2IloO, obtained from the sodium 
salt and bisiuHtli-niannitol solution, forms yellowish-white, nodular 
crv’stals with no sharp melting point. 

Bismuth ciuuiimate, Bi{C, 11 , 02 ) 3 , 31130 , forms nmlular crystals 
'vith an indistinct melting point. 

Bisunith acetate inav be prepared in 95?i yield by heating bismutii 

b* 
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oxide or hydroxide in a reflux apparatus with acetic anhydride, its 
formation being accelerated by the presence of a little glacial acetic 
acid. T. H. P. 

Preparation of Formaldehyde from Formates. H. and S. 

{Caoutchouc et Guttapercha, 1919, 16, 9803; from Chem. Zentr., 
1919, iv, 412). — Formaldehyde is produced when metallic formates 
are heated, the necessary temperature increasing with increase in 
the basic properties of the metal. The optimum temperatures areas 
follows: Cu, 170°; Pb, 195—200°; Ni, 210°; Zn, 240°; Fe, 245°; 
Mn, 295°; Ba, 325°; Ca, 335°; Mg, 340°; Sr, 355°; Na, 355°; K, 
376°. A large portion of the formaldehyde is immediately trans- 
formed into methyl alcohol and formic acid. Methyl alcohol and 
formaldehyde are produced when formic acid is passed at the high 
temperature over zinc oxide or thorium oxide. H. \V. 

Diastase-like Properties of Formaldehyde. Action of 
Formaldehyde on Starch. Harrv M.iogi {Fermentforsch., 1919, 
a, 304 — 447; from Chetn. Zentr., 1919, hi, 635). — The main results 
obtained in the investigations have already been reported hy Woker. 
The apparent degradation of starch appears to proceed most readily 
in faintly acid solution. Experiments are now recorded on the 
action of mixtures of formaldehyde or saliva with glycogen solution 
and iodine and on the precipitation of starch or glycogen by form- 
aldehyde. The latter phenomenon is also observed with formic or 
other acids. A method of estimating diastase, based on the altera- 
tion in shade in the mixtures described above, could not be worked 
out in consequence of this action. H. W. 

The Diastase-like Properties of Formaldehyde. G, Woker 
and H. Macoi {Ber., 1919, 52, [71], 1594— 1604),--The authors 
reiterate their arguments in favour of the view that formaldehyde 
acts on starch in a certain measure like diastase, and reply to 
recent criticisms (A,. 1919, i, 253, 311, 312). They hold the view 
that under the prolonged influence of formaldehyde the primary 
hydrolytic products are rebuilt into non-hydrolysable and non-reduc- 
ing substances, such as the so-called " reversion dextrin,” and in 
this way they meet most of the criticism, for the authors, in their 
desire to give tlie hydrolysis every assistance of time and tempera- 
ture, did just the reverse by generally keeping the mixtures of 
starch and formaldehyde too long. A similar rebuilding of hydro- 
lytic products is known to occur when egg albumen is digested with 
papain (see Ahderhalden’s book). J. C. \V. 

The Stabilisation of Acraldehyde. III. Preparation of 
Acraldehyde. Cuakles Moureu and Adolphe Lepape {Compl. 
rend., 1919, 169, 885 — 889). — For the preparation of aoraldeliyfle 
from glycerol the authors recommend the use of a mixture of 5 parts 
of potassium hydrogen sulphate with 1 part of potassium sul- 
phate as a dehydrating agent. Using such a mixture, to which is 
added one-quarter of its weight of glycerol, the heating being 
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carefully controlled and the glycerol replaced as exhausted, they 
obtained a yield of pur© acraldehyde equivalent to 67’5% of the 
theoretical yield. [See, further, /. Soc. Chem. Ind., 1920, 42a.] 

W. G. 


y-Hydroxyaldehydes. II. BurckhardtHelperich 1919, 
53, [-5], ISOO — 1812. Compare A,, 1919, i, .186). — In the former 
paper it was shown that y-hydroxyvaleraldehyde behaves like a 
t'urau derivative, and yields an acetate and a methyl compound of 
Ihe same type. Starting with methylheptenol, this has now been 
acetylale^l and methylated, the derivatives ozonised in glacial aceti'- 
acid, and then treats with zinc dust, giving the acetate and raethyi 
ether of the normal form of y-hydrox'yvaleraldehyde. The isomer- 
‘ides differ in molecular refraction and chemical properties in the 
expected manner. Apparently, the free y-hydroxyvaleraldehyde, 
or rather 2-hydroxy-5-methyItetrahydrofuran, is desmotropic with 
the true aldehyde form, thus: 


CH(OH).CH, 
^CHMe— CH, 


OH-CHMe’CHj'CIlj’CHO, 


wliicli may be demonstrated as follows; by adding equal quantities 
til ScliiCf’s reagent or ammoniacal silver oxide to equivalent solutions 
of ■' y-hydroxyvaieraldehyde ” (1%), y-methoxyvaleraldehyde and 
acetaldehyde (0'44%), the characteristic reactions are complete in a 
few seconds with the true aldehydes, but develop gradually with the 
furan derivative. Similar phenomena are exhibited by y-hydroxy- 
hfxaldehyde. 

Aeetylmethyiheptenol [m-(lmeihyl-\-hexmyl acetaieX 

CMe.:CH-CH,-Ca/CHMe-OAc, 

from methylheptenol and acetic anhydride, has b. p. 78 — 78'5°/ 
9 mm.. DJ'" 0'8928, 1'43'J8, and methylhepicno! methyl ether 

[^■meihoxy\-ntethyl-h,'-hej)ttiie\, from methylheptenol, sodium, and 
methyl iodide, has b. p. 50— 50 o°/9 mm., 163'5'^/752 mm. (corr,), 
U|' 0'8I03, Uj 1'4281. y-Acetoxyvaleraldehyde has b. p. 88 — 91°/ 
li inin., I’Ol 1. r4226, and is very sparingly soluble in water. 

■j-Melhoxyvaleraldehyde, OMe'L'IlJIe'CHj'CHj-CHO, is a limpid, 
mobile liquid, soluble in water (1 in 5), b. p, 43— 44°/10 mm,, 
)i-|l'9161, < 1-4134. 

Whereas the furan derivative is merely converted into its methyl 
tiler, 2-methoxy-5'methyltetraliydrofuran, under the influence of 
nethyl-alcoholic hydrogen chloride, the true y-methoxyvaleralde- 
lyrle, like aldol (prepared by Grignard's method, A., 1907, i, 287), 
fives a dimethylacetal. aaS-Trimcthoxypeiifane, from methoxv- 
■aleraldehyde, is a very soluble liquid with a burning taste, b. p. 
2°/12 mm., DJ" 0'9197, n’,1 r4119, and aa-di methoxybiitan-y-ol , 
'ram aldol, has b. p, 71— 76°/9 mm., D)" 0-9894, ii;/ 1-4200. 

Just as aldol may be converted into pentan-d5-diol by means of 
"agnesium methvl iodide, so -y-methoxyvaleraldehyde yields 
■mhoxyhexm-fi-ol, OH-CHMe-CH,-CH 2 -CHMe-OMe, b, p. 
i9-80°/9 mm., D” 0-9048, »{? r4263.‘ Similarly, if the free 

6 * 2 



i. 12 


ABSTRACTS OF CHEMICAL PAPERS. 


" y-liydroxyvaleraldehyde ” were a true aldehyde it would form the 
known hexame-^e-diol, but whilst it reacts to form methane, the 
intermediate magnesium compound r^enerates the original sub- 
stance and complex products on decomposition with dilute sulphuric 
acid. 

A^-Pentenoyl chloride is slowly added to well-chilled zinc ethyl and 
the product is decomposed by ice. giving ethyl Ly-hutenyl ketone, 
CHi,:CH*CII>-CH.vCOEt, b. p. ‘46~47o/l2 mm., 0-8487, 

“ 1*4254, an unpleasant-smelling liquid, which forms a semicarh' 
azone, thin, rhombic plates, m. p. 8‘2 — 83^ (corr.), and is reduced 
by sodium and alcohol to ^^-hepten-e-oi, b. p. 60 — mm., 
Di“ 0'8447, n'u 1'4369. This is ozonised as above, and thus converted 
into y-hydrox^hexcddehyde [or, rather, the desmotrope, ^-hydroxy- 
^-ethyltetrahydrojuran^, a fairly mobile, limpid liquid, b. p. 
77 — 80°/ 11 mm., Df 1-004, w{? 1-4398, which condenses with methyl 
alcohol to form the half-acetal, that iiyh-mtihoxy-^-tthylieiTahydro- 
juran, b. p. 139—145^/760 mm. (corr.), D‘/ 0'9225, < 1-4164, a 
mobile oil with odour reminiscent of peppermint. J. C. W. 

Manufacture of Acetone and Carbon Dioxide. Societe 
Anonv.vie des Acieries &. Forges de Firminy (Brit. Pat,, 
134144). — Acetic acid of 90 — 100% strength is catalysed over man- 
ganese peroxides pre)>arefl either by precipitation or by crushing 
and screening natural pyrolusite, pieces of a diameter of 5 — 7 mm. 
being employed. Catalysis occurs without appreciable subsidiary 
reaction between wide limits of temperature, for instance, 350 — 450®. 
The catalyst is ])acked in a cylinder and heated either externally or, 
preferably, by mixing with 1— U volumes of cruslied coke similarly 
screened, and passing an electric current tlirough the jnixture by 
means of two iron or aluiiiinium electrodes. The acetone produced 
is separated from the carbon dioxide by condensation, and scrubbing 
in water-sprinkling towers. The catalyst is much more stable than 
Sabatier's manganous oxide, and when the activity does decline, it 
is only necessary to heat it in a current of air to revivify it. 

G. F. M. 

The Production of Methyl Ethyl Ketone from ?i-Butyl 
AlcohoU Aluert Theodore King {T., 1919, 115, 1404 — 1410). 

Physical Properties of Mannitol and its Aqueous 
Solutions. Joseph M. Brah.am (/. Avier. Chm. Soc., 1919, 41, 
1707 — 1718). — The melting jKjint, the specific rotation in aqueous 
solution, and the freezing-point soluhility diagram of pure mannitol 
up to 103° have been determined. The most trustworthy values of 
th? density, specific heat, and heat of combustion a.re indicated from 
a discussion of the various values occurring in the literature. Tk^ 
following physical constants are recorded: melting point, 166 05 ®; 
specific rotation, [ajf = — 0*244±0-002°, and [a]^ calculated^ 
--0‘208±0'002° ; I) r487 (room temperature), specific heat 
G (28—100°) = 0-3271 cal./deg., and C (14— 26'") :=0-315 cal. /deg.; 
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heafc of combustion, 4*00 cal. /gram. Pure mannitol may be 
obtained from the commercial product by two crystallisations from 
aqueous alcohol. J. F. S. 

Conversion of the Simple Sugars into their EnoUc and 
Ethylene Oxide Forms. Edward Frankland Armstrong and 

Thomas Percy Hilditcii (T., 1919, 115, 1410 -1428). 

Action of the Carbonates of the Alkaline Earths on 
Dextrose. Hans Mubschhaoser (Biochem. Zeitsch., 1919, 97, 
97 — 113).-— When a solution of dextrose is boiled with calcium 
carbonate, it becomes brown, and gradually loses its dextro rotation, 
wliich after prolonged boiling is entirely eliminated ; the sugar may 
e.ven becojiie laivorotatory. The reducing power of the dextrose is 
also diminished, but to a much smaller extent. Distilled water 
previously .'shaken with calcium carbonate produces the same change, 
but the reduction in the rotation becomes constant after some time 
Ijecaus© the dissolved carbonate is neutralised by the acid formed in 
the reaction. It is concluded that tlie dextrose is changed into lagvu- 
lose, and eventually into other Ijevorotatory or weakly dextro- 
rotatory sugars. S. S. Z. 

Synthesis of Disaccharides with Two Sulphur or 
Selenium Atoms. Fritz WBEDE(/?er., 1919, 52, [B], 1756—1761). 
-Acet'obromoglucose reacts with potassium disuipliide in alcohol to 
form a disulphide of the type R^S.,, mixed with various hy-products. 
Some of these are j)artly de-acotylated compounds, but they may 
be re-acetylated l)y means of acetic anhydride ami tlie complication 
thus removed. To n certain extent the pot^is.sinm disulphide reacts 
as a mixture of sul))lmr and mono.sulpbiile, the latter forming the 
octa-acetate of thioi«otrehalose, B.S (A., 1917. i. r)40). and appa- 
rently also according to the scheme R-jS^ • 2K..S = 2R‘SK-- ICS.j. 
Tiie mono- and di-sulphides can i)e separated by fractional crystal- 
lisation. and the acetyl groups removed by means of methyl-alcoholic 
ammonia. Similar seleninm compounds may also be obtained. 

Ocht-^icetnhJithioilitjfnco^e, crystallises in stout crusts 

from benzene or long needles from methyl alcohol ; m. p. 139^, 
[a]n -177'7° in nitrobenzene. f)lfhlnfJlf/Ji/r»st , C,jH 2 ;iOjoSj, is a 
hygroscopic, white jmwder, [a]’,) -144M° in water, which tastes 
-weet, and forms metallic salt.*^, for example, the pofassivm salt, 
r',.^H,7,,0]„S.,K.2,2H.,0. Orfti-firrft/hBsrfn'o/litjhivosf has m. p. 133°, 
[a]n -133'8° in chloroform, and di<eleno<Jiu}i(co^f is a pale yellow 
powder, [a]j“ — 93’9.S° in water, wbicli forms a poinmvm. salt, 

J. C. W. 

Density of Pure Sucrose and the Contraction in Volume 
of its Aqueous Solutions. D. Siderskt {Bull Asxoc. Chim. Suer. 

1919, 37. 73 -77). — From the tables of specific gravities of 
aqueous sucro.'^e solutions compiled by Plato in 1900 (and adopted 
hy the German Xormal hirfuinf/.^-Komiu/.^dou), tiie author has cal- 
f’ldated the solution ilensiiv of sugar at different concentrations, the 
s^olvent being assumed to occupy the same volume as in the pure 
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state. For concentrations ranging from 5 to 90 grams of sucrose 
per 100 c.c. . absolute, at 15°, the solution densities range almost 
linearly from r629 to 1'591, thus approaching the density of solid 
sugar (l'58g) as the limit of solubility is reached. The contraction 
which accompanies the formation of sucrose solutions increases with 
the concentration of sugar to a maximum value of 0'47% of the 
total volume for solutions containing 45 — 55 grams per 100 c.c., 
beyond which concentration it declines again, and amounts to only 
0'il% for solutions containing 90 grams per 100 c.c. J. H. L. 

Characteristics and Composition of Primeverose. A. 

GoKia and Ch. Vischniac rend., 1919, 169, 871 — 873). — 

A further study of the sugar primeverose, obtained from the two 
glucosides primeveriu and primulaverin isolated from Primnla 
officinalvs, Jacq (compare A., 1913, i, 57fi). This sugar crystallises 
in the anhydrous state and has m. p. 209 — 210°. It shows mutarota- 
tion, initial [ajj, +22'70°, final [ojp -3'43°. It reduces Fehling's 
solution, gives an omzone, m. p. 224 — 220°, and on hydrolysis gives 
one molecule of dextrose and one molecule of xylose. W. G. 

Constitution of Primeverose, Primeveria, and Primula- 
verin. A. Goris and Ch. Vischxi.ac (Compt. rend., 1919, 169, 
975 — 977). — It has previously been shown (preceding abstract) that 
primeverose is a biose formed by the combination of a molecule oi 
de.xtrose and a molecule of xylose, and that it has a free aldehyde 
group. It has now been shown by controlled oxidation of the sugar 
and subsequent hydrolysis of the ciilcmm primeverobionate formed 
that the free aldehyde group is in the dextrose re.sidue. The con- 
stitution of primeverose is, therefore, given as 

CH0-[CH'0H]pCH.-0-CH'CH-[CH'0H]2'CHj-0H 


Similarly, it has been shown that primeveriu and primulaverin give, 
ou hydrolysis, primeverose and the methyl esters of |3-methoxyresor- 
cylio acid and m-methoxysalicylic acid respectively. These two com- 
pounds have, therefore, the constitutions shown in formute I and IT 
respectively : 


C-COjMe 

CHj^\c-O-CH-CH-[CU-0HVCH,j-O-CH-CH-[CH-0H]j- CH..-011 


C-OMe 


\/ 

0 


\/ 

0 


(I-) 



(It.) 


W. G. 



ORGANIC CHEMISTRY. 


i. 15 


Systematic Ageing Experiments with Solutions of 
Various Kinds of Starch under Exact Time Conditions. 
Time Law of the Ageing of Starch Solutions. Hermann 
Sallinger {KoUoid ZtiUch.j 1919, 25, 111—115). — Experiments on 
the ageing of starch solutions have been carried out with soluble 
potato starch, soluble wheat starch, soluble barley starch, and with 
amylodextrin from potato starch. The solutions were made up in 
water, and at stated intervals 50 c.c. of the solution were treated 
with 0'5 c.c. of human saliva (ptyalin) and kept for twenty-three 
hours at the ordinary temperature; the precipitated starch gel wa.s 
filtered and dried at 120^ until of constant weight. If G is the 
weight of gel and t the time of ageing in hours it is found that tlie 
relationship between log G and log t is represented by a straight 
line, and that numerically G—gl'^y where g and a are constants. 
Tliese values have been determined for the starch varieties named 
above, and it is shown that they are characteristic of the variety. 
The following values are recorded: potato starch L, (7 = 4’06, 
rt = 0'445; potato starch IT, p=3'00, <z=0'455; wheat starch, 
^=5’37, a=0*165; barley starch, 11*17, a=0*214; amylodextrin, 
r/=3'51, o=0'521. The starch solutions were aged at 7°. J. F. 8. 

Studies in Fermentation. Hermann S.ALLiNGER(Fe?™f (/brsc^., 
2. 449 — 457 ; from Chem. Zentr.^ 1919, iii, 635). — A reply to Bieder- 
mann (A., 1917, i, 62). Tlie author sets out in detail the reasons 
which lead him to consider the application of extremely dilute solu* 
t'ions, as recommended by Biedermann, unsuitable. E.xperiments 
with sterilised starch solution failed to confirm the rliastatic action 
of saliva ash or the autolysis of starch. H. W. 

Studies in Fermentation. IV. Autolysis of Starch. W. 

Biedermann (Fermentlorach., 2, 458 — 472; from Chem. Zen/r., 
1919, iii, 635). — The autolysis of starch might possibly be due to 
traces of fenneiite retained by the crude material The former 
experiments (A,, 1917, i, 62; 1919, i, 107) have therefore been 
repeated with preparations of ainylose which had been purified by 
boiling and treatment with hydrochloric acid. The experimental 
procedure is very fully described. The autiior has endeavoured to 
disprove the possible criticism that tlie results are due to bacterial 
action by control experiments in which a culture of bacteria which 
readily cause the fission of starch was added to the amylose solution; 
the achromic point was reached ■^ery much more slowly than in the 
presence of saliva ash or sodium chloride. The activity of the salts 
is not due to their power of directly, causing the fission of starch, 
but is to be ascribed to their action in faciliUtiug the formation 
of the ferment; wlieii once this is attained in a sufficient degree, 
autolysis proceeds unaltered in a solution which has been freed from 
salts by dialysis. Preparations which already contain fission 
products of starch are less readily afrecte<l, and require much longer 
t1i3ii pure ainvlosp preparations. H. AY. 
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Cellulose and Cellulose Nitrate. Absorbent Power for 
Gases and Constitution. B. Oddo {Gazzelta, 1919, 49, ii, 
127 — 139). — Cellulose is able to fix acid gases in definite proportion, 
one molecule of dry hydrogen chloride being taken up per one 
(quadrupled molecule (O 04 ) of cellulose. Of the other gases examined 
only ainnionia is absorbed in approximately the above proportion. 
In all cases the volumes of different gases absorbed increase with 
their solubility in water and diminish in the following order: 

HCh SO., H.S. N.O, COo, CO, 0, N, CK^, H. Charcoal 

which has absorbed a certain gas loses part of this when immersed 
in a second gas, the latter l.>eing absor^d to some extent without 
chemical action taking place. A similar phenomenon sometimes 
occurs -with cellulose, hut wlioreas carbon dioxide displaces ammonia 
and sulphur dioxide, it dees not displace hydrogen chloride. The 
latter appears, therefore, to enter into true chemical combination, 
cither being added to the ethereal oxygen with formation of an 

oxonium comjxuuul, or giving a grouping similar to that 

obtained with aldehydic compounds, 'CHIO -f HC1 = 'CHC1'0H. 

By deca- and endecamitrated celluloses dry hydrogen chloride is 
at first absorbed with great rapidity, but after a time red vapours 
are emitted and, even after being kept in an evacuated space, the 
])roduct contains ionic chlorine and small proportions of nitrogen. 
Tho volume of sulphur dioxide absorbed by nitrated cellulose 
(13‘32% N) is about five times that absorbed by an equal weight of 
cellulose. ' T. H. P. 

Nitroacetylcellulose [Cellulose Nitrate Acetate] . B. Oddo 
(Qazzefta, 1919, 49, ii, 140 — 14.')). — I’he author has prepared a 
cellulose nitrate acetate by the action of boiling acetic anhydride 
on a collodion cotton ( 11 ' 68 % X). probably consisting principally 
of octanitrated cellulose, C, 4 H.^ 0 i( 0 *N 0 _>) 5 ( 0 H'),. The percentage 
of nitrogen and the number of acetyl groups in the product obtained 
indicate it to be a tctra-acetate octanitrate of cellulose, but ervo- 
scopic determination of the molecular weight in acetic acid at low 
concentrations (0'42— gives results corresponding closely with 
the formula r.,H;0,.('0*N0.),-OAc; as the concentration of the 
solution is increased, the molecular weight also increases, and 
reaches the quadruple value only when the concentration is about 
2b^o. When purified, the substance is quite white, and begins to 
contract at 17.o'^. whilst at 184-.o° it decomposes with evolution of 
gas bubbles. It does not reduce Fehling’s solution, but. like 
(Cellulose nitrate, gives a vellow coloration when moistened with 
dilute sulphuric acid and treated with a solution of iodine in 
potassium iodide. In the air it burns rapidlv with an orange- 
yellow flame, leaving a small, partly carbonised residue. It dis- 
solves in the hot in dilute, and in the cold in concentrated, alkali 
hydroxide solution; it is soluble in concentrated sulphuric acid, 
addition of mercury to the solution resulting in the liberation of 
nitric oxide. T. IT. P. 
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The Use of Thallium in Organic Chemistry. Karl 
Feeudenberg and Gertrud Uthemann {Ber., 1919, 52, [B], 
1509 — 1513). — Thallium hydroxide or carbonate has proved useful 
in the isolation of acids of the gallic acid series (A., 1919, i, 413), 
and it is now shown that uric acid, phthalimide, and Isevulose give 
well-defined thallium salts. Glycine may also be prepared from 
the hydrochloride of its ester by boiling this with thallium 
carbonate and water, filtering the precipitate of thallium chloride, 
saturating with hydrogen sulphide, and filtering again. 

Solutions of convenient thallium compounds are ])repared as 
follows. Thallium turnings are suspended over alcohol in an atmo- 
sphere of oxygen, when oily thallium ‘"ethoxide” is produced, and 
also a 5% solution of this in alcohol. The oil is really a mixture 
or compound of efchoxide and hydroxide in slightly varying pro- 
portions, formed according to the equation 2Tl-fO + KtOH= 
TlOEt-i'TlOH. It is freely soluble in pure ether. The hydroxide 
is obtained by mixing the oil with water and evaporating the 
alcohol under reduced pressure. The saturated aqueous solutions 
are about 2N (400 grams per litre). A concentrated solution of 
a hydrogen carbonate (200 grams T1 per litre) is produced by 
saturating a suspension of the hydroxide with carbon dioxide. 

J. C. W. 

Alkylamino-chromium Compounds. IV. Compounds 
with Methyl-, w-Butyl-, and fso-Amyl-amines . Hj. Maj^dal 

(Ber., 1919, 52, [7?]. 1489—1500. Compare A., 1919, i. 257).— 
The following e.hloropenfanifthylnwinochromi<' salts have been pre- 
pared : chloride. [CrC1(NHoMe)-,]01 ,, by the action of methylamine 
on anhydrous chromic chloride at —10® (Lang and Carson, A., 
1904. i, 800); hrnjiiide. glistening, violet prisms, and iodide, by 
double d6com])ositioii of the chloride with the potassium haloid ; 
meTcurkhloruIe, XCl,>,3HgCl.>, pale red, mercimhromide, 
XBr.,.HgBr.. 

reddish-violet, stellate groups, and red me rain-iodide, XT.>,IIgI, 2 . 
hv the addition of the potassium mercuri-baloids to the above 
haloids; pJatinichloride, XPtCl,;. microcrystalline, chamois-coloured 
powder, and hiawvfhichloride. XCL-BiCl;., pale \nolet, by the addi- 
tion of the metallic chloride to hydrochloric acid solutions of the 
above chloride; vellow peniaad phide, XS-, by the addition of 
yellow ammonium sulphide to the chloride. 
Chloropnita-xi-hiiffihiminoehromic ehloridf, 
fCrCl(XH.,-C,n5,),=;lCL. 

and cldoropentmsonm idaminochromic chloride, 

■[CrCl(Nn,-C-,H„),]CL, 

are obtained bv gently boiling the amines with chromic chloride. 
They are successively deeper violet in colour than the lower 
isomerides, but they are decomposed by water and are not easy to 
purify. 

Diclilorotefra-n-propi/hiinfioehromir chloride, 

■ [CrCl,(NH.,Pr),lCl. 
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is formed as a by-product in the preparation of the pentapropyl- 
amiue compound (Joe. dt.) if the mixture becomes too hot. It 
crystallises in very dark green prisms, and the nitrate is greyish- 
green. Dicliloroti'tra-n-huti/Iaviinochromic chloride, small, green 
prisma, and diehlorotttrahoamylaminochromic chloride, a greyish- 
green powder, are prepared by the addition of concentrated hydro- 
chloric acid to alcoholic solutions of the penta-alkylamino- 
corapounds, J. C. W. 

Manufacture of Salts or Compounds of Choline and of 
its Higher Homologues. Verf.inigte Chbmische Wekke (Brit 
Pat., 8031 of 1914h — Solutions of the compounds or salts of choline 
with such acids as boric, salicylic, o-, m-, or y^-iodobenzoic, p-aniino 
phenylarsinic, 3-iodo-4-aminophenylarsinic, or formic acid, whilst 
having a similar action to choline itself on cell tissues when injected 
into the hlood, have the advantage of increased stability and con- 
sequent non-formation of poisonous decomposition products. The 
action of these compounds is therefore quite diiTerent from that of 
salts of choline with mineral acids, which have a negligibly small 
action on living cells. [See, further, .7. ,‘toc. Chem. Ind., 1920, 
43a.] ‘ G. F. M. 

The Decomposition of Carbamide in the Presence of 
Nitric Acid. Tuoor Wim.iams Pricf, (T., 1919, 115, ]3o4— 1360). 

Compounds of Complex Cyanides with Mercuric Cyanide. 

D. Stromhoi.m (Zeilfch. (tnory. Chem., 1919, 108. Ill — 112),— 
AVhen a warm, concentrated aqueous solution of equivalent quanti- 
ties of potassium platinoeyanide and mercuric cyanide is allowed to 
cool, white, crvstalline needles of a double salt having the composi- 
tion K,Pt(CK'),.Hg(CNy2.2H.iO separate. A similar compound of 
potassium nickel cyanide and mercuric cyanide was prepared, 
Mercuric cyanide docs not form compounds with potassium ferri- 
evanide. cobalticvauide. chromievanide, or with the compound 
K4Mo(CN),. ■ ' E. H. R. 

The Constitution of the Nitroprussides. I. Conductivity 
and Cryoscopic Measurements. George Joseph Blerows 
and Eust.ace Ebenf-zer Terser (T., 1919, 115, 1429 — 1435). 

Action of Acetylene on Arsenic Trichloride. Orville A 
Dafert {Morialsh.. 1919. 40. 31.3 — 323). — Acetylene does not read 
to any considerable extent with arsenic chloride at the ordinary 
temperature or at the boiling point of the latter; in the presence 
of anhvdrous alnraininin chloride at the ordinary temperature, 
however, dinretylenc arsenic trichloride, AsCl.j.2CnHo, is readily 
formed as a heavy, vellow oil. D'^ 1-6910, b. p. 250°. Its vapours 
are strongly irritating, but not markedly poisonous, although 
exhibiting strong bactericidal power. When compared with the 
corresponding antimony and alnminmm compounds, the arsenic 
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derivative exhibits a remarkable stability, since it can be distilled 
and is not decomposed by water. When heated with potassium 
hydroxide solution, it evolves acetylene. At a higher temperature, 
arsenic trichloride and acetylene in the presence of aluminium 
chloride yield a black, organo-arsenic compound of high molecular 
weight which is very stable towards reagents, but sensitive to light, 
and in its properties resembles the aluminium derivative pre])ared 
by Baud in a similar manner; it contains 7'70% As, 69' 25% C, 
H, and 7-87% 0. [Total, 90% only.] H. W. 

Organo-metallic Compounds. 11. The Action of Carbon 
Monoxide on Sodium Alkyls. Hans Heinrich Schluuacii {Ber., 
1919, 62, [i?], 1910 — 1914). — Carbon monoxide is readily absorbed 
by mixtures of sodium and mercury diethyl or mercury diphenyl in 
light |>etrolcuiTi or benzene, tliat is, by the organo-sodium compounds 
(compare Schlenk, A., 1917, i, 255). In the case of sodium ethyl 
the products are diethyl ketone, triethylcarbinol, and propionic 
acid, whilst the smoother reaction in the case of sodium phenyl gives 
rise to benzoplienone (30%), triphenylcarbinol (25%), and benzoic 
acid (1G%), the yields being calculated on the weight of mercury 
diphenyl used, J. C. W. 


<:yc/oPentadien 0 and its Dimeride. Hans Stohbe and Fjutz 
DUNNHAUP'f (Ber., 1919. 52, [/i]. 1436 — 1442). — From the result of 
refraction measurement? made a few years ago. Stobbe concluded 
that cyc/opentadiene changes almost completely into a dimeride 
within thirty day? at 20® (A., 1912. i. 842). The nature of the 
atmosphere above tlie oil, whetlier air or carbon dioxide, seemed to 
have no great influence on the nte at whicli the refractive index 
rose. Inasmuch as the hydrocarbon, and especially its dimeride, 
spontaneously absorb oxygen, it remained to proved whetlier the 
polymerisation is accompanied by autoxidation. It is actually 
found that the end-product of the )>o]ymerisation when the oil is 
freely exposed t-o oxygen is not the 
0— CH — CH — OH — CH — 0 dimeride, but its di-]>eroxide, probably 
* Att Afj Air Att represented bv the annexed formula. 

. - . , In tile al)?pi!cf' of oxygen, the end- 

product h,is a slightly greater refrac- 


0 


CH, 


CH., 


live index. Tlie rate at whicli poly- 
merisation proceeds is distinctly, but only very slightly, greater in 
the light than in the dark. J. C. W. 


The Benzene [Formula] Problem. II. A. vox Weinberg 
{Ber., 1919, 52, [«], 1501 -1503).— See this vol.. ii, 14. 

Catalytic Oxidation oi Benzene. .Iohn il. Weiss and 
Charles E. Downs (U.S. Pat. 131SG33).— Benzene is oxidised to 
compounds containing hydrogen, oxygen, and less than six carbon 
atoms by the action of a gas containing oxvgen at a temperature of 
■IflO— ,500° in the presence of a catalyst. (4. F. AT. 
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Oxidation of Side-chains with Potassium Permanganate. 

Lucius A. Bigelow (J. Amer. Chem. iSToc., 1919, 41 , 1559 — 1581). 
— The action of potassium permanganate in alkaline solution on 
three uitrotolucnes has been investigated. The experiments were 
generally performed by gradually adding tlie solid jDermanganate 
to a boiling sas}>ension of the nitrotoluene in aqueous sodium liydr- 
oxide solution; in tlie case of ^nitrotoluene, oxidation was also 
effected at lower temperatures, but the yields were considerably 
decreased and the duration of the ex|>eriment9 greatly prolonged. 

Changes in the conditions of oxidation, in general, merely cause a 
different proportion of the nitrotoluene to be attacked by the oxidis- 
ing action, the ratio of nitrobenzoic acid produced to unchanged 
nitrotoluene remaining essentially constant. The conclusions are 
therefore drawn that the quantity of nitrotoluene or nitrobenzoic 
acid entirely destroyed by the oxidising agent is practically con- 
.staut and almost independent of the oxidation procedure, and that 
at least two entirely independent actions take place simultaneously 
ia the oxidising mixture, namely, the oxidation of the organic com- 
pound and the decora|>ositioii of the permanganate into manganese 
oxides and free oxygen. It. is somewhat carious to note, however, 
that solutions containing alkali and permanganate, in the propor- 
tions most frequently used in this work, do not decrease in oxidising 
power when boiled for protracted periods in the absence of organic 
matter. 

Increase in the concentration of the alkali in the oxidising mix- 
ture up to a certain point favours the oxidation of o-nitrotoluene, 
beyond which point a furtlier increase produces essentially no effect , 
all other conditions being kept constant. By this increase in alkaline 
concentration, the oxidation of tl>e meta-isomeride is liindered, siuh 
oxidation being most effective i!i an essentially neutral me-diiini; 
with p-nitrotoluene, oxidation is favoured up to a certain point, 
beyond which the quality of the product Womes very poor. Pos- 
sibly, accelerafion of the oxidation of the ortlio* and para-isonieri(ies 
by alkali is due to their conversion into a qninonoid form, which is 
impossible with the meta-derivative. 

Increasing dilution of the reaction mixture favours the oxidation 
of all the nitrotolueiies. probably owing to retardation of the decom- 
position of the permanganate into manganese oxides and oxygen. 

In all circumstances. />-nitrotoIuene is oxidised most readily, the 
ortho-compound next, and the meta-isomeride least readily, 

Catalytic influences have been studied by carrying out the oxida- 
tions of 0 - and p-nitrotoluenes in iron, copper, and enamel-lined 
vessels respectively. In both cases nearly the same results were 
obtained in the copper and enamel-lined containers, but distinctly 
lower yields and products of poorer quality in the iron vessel both 
with and without alkali. The addition of salts of calcium and mag 
nesium bo the reaction mixture in tlie oxidation of ;>-nitroto]uene 
in neutral .solution produced no noticeable effect, and a similar 
rp.sult was obtained after addition of pyridine to a similar oxidation 
ill alkaline solution, although it acts as a jiowprful negative catalyst 
ill certain permanganate reactions. 
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A practical method for the preparation of m-nitrotoluene has 
been elaborated, consisting in the nitration of aceto-p-toluidide to 
m-nitroaceto-p-toluidide, hydrolysis of the acetyl group, and elimina- 
tion of the amino-group; the details are fully discusserl in the 
original paper, H. W. 

Production oi Benzyl Chloride and Benzylidene Chloride 
and ol certain Homologues and Substitution Products 
of these Compounds, Livinstein, Ltd., Herbert Levinstein, 
and Walter Bader (Brit. Pat. 134250). — Substitution products 
containing chlorine in the side-chain are obtained by treating liydro- 
carbona at temperatures below 0° with hypochlorous acid in aqueous 
solution. For e.xample, toluene (3 mols.) is emulsified with a hypo- 
chlorite solution containing 1 mol. of active chlorine, and after 
cooling to -5° dilute sulphuric or other acid (1 equivalent) is 
gradually added. The product, containing unchanged toluene, 
60 — 70% of the theoretical quantity of benzyl chloride, and small 
quantities of benzylidene chloride and higher chlorinated products, 
is purified by fractional distillation. A second atom of chlorine 
may be similarly introduced, it occupying preferably a position in 
the methyl group already substituted if more than one are present. 
Monoohlorotoluenes behave similarly, but the higher chlorinated 
toluenes, nitro-substitution products, sulphonyl chlorides, and cresol 
esters do not give side-chain substitution jirodiicts under these con- 
ditions. Sulphonic acids are substituted in the nucleus. 

G. F. M. 


Determination of the Course of the Reaction in the 
Catalytic Reduction of Nitrobenzene. F. F. Nord {Ber., 
1919, 52 , [A], 1705 — 1712). — tii the reduction of nitrobenzene by 
chemical or electrical means, it is evident that pheiiylliydroxylamine 
plays an important part, as the following scheme indicates: 

Ph-NO.; -rir PlrNO 





It appeared to be of interest, therefore, to determine whether it is 
formed during the catalytic refluction of nitrobenzene by means 
of colloidal platinum }>rotect-etl by gum arabic, but this mode of 
reduction offers very little scope for controlling the rate of the 
reaction and isolating any intermediate products, compared with 
the el^trolytic method. To surmount this difficulty, the reduction 
of o-nitrobeiizaldehyde and o-nitroacetophenone was tested, for the 
aldehyde or ketone group in the ortho-position is capable of form- 
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ing anthratiils through condensation with the hydroxylamine group, 
thus : 



C.H,< 


NH-OH 

CO-H(Me) 


N 




CH(Me) 


(compare Bamberger and others, A., 1904, i, 99; 1909, i, 509, 51J ). 
By stopping the reaction after two molecular proportiong of hydro 
"CU were absorbed, the anthranilg could, indeed, be isolated. 

The rate at w'hich nitrobenzene is reduced to aniline is practically 
constant, and so it is during the reduction of o-nitroacetophenone to 
r)-aminoaoetophenone, the yields being quantitative. In the case of 
o-nitrobeuzaldehyde, however, there is a very considerable lag after 
the aiithranil stage is reached. The alisorption of the third mole- 
cular proportion of hydrogen takes about twelve times as long and 
tile product contains only a small quantity of o-aminobenzaldehyde. 
The chief product is Friedlander and Gohring’s pale yellow con- 
densation product of o-aminobenzaldehyde, m. p. 183—186? (A., 
1884, 1019). J. C. W. 


The Nitrotoluenes. I. Binary Systems of a Nitrotoluene 
and s-Trinitro-m-xylene. James M. Bell and James P. Sawyer 
(,/. Ind. Eiif/. Chf.m., 1919, 11 , 1025 — 1028). — Peterininations have 
been made of the freezing points of binary systems in which one 
component was 2:4; G-trinitro-m-xylene and the other a nitro- 
toluene, and also of ternary systems containing two of these nitro- 
toluenes and 2:4: 6-trinitro-OT-.xylene. The cooling-curve method 
was used for the determinations. In the case of mixtures of trinitro- 
m-xylene with the nitrotoluenes the eutectic temperatures (con. I 
were as follows; with 2 :4 : 6-trinitrotoluene, 74'8° (corresponding 
with 8% of the trinitro.xyleiie) ; with2:4-dinitrotoluene,67’7°(corre- 
sponding with 6% of trinitro.xylene) ; and with p-nitrotoluene, o0'.5' 
(corresponding with 2%). The binary eutectic temperature for th? 
mono- and dinitro-toluenes (26'4°) was lowered to 25’7° by the addi- 
tion of trinitroxylene, and a similar lowering was observed on 
adding trinitroxylene to binary mi.xtures of the other nitrotoluenes. 
The relationship between the composition and m. p. of mixtures is 
shown by the equation hg, x= - Q(T„-T)I ETTi^, where Q repre- 
sents the molecular heat of fusion, T,, is the m. p. of the pure sub 
stance, T its m. p. in the presence of a second component, and x tb- 
molecular fraction of the melting component. The value of V 
calculated from the points on the curve for triuitro-m-xylene and 
trinitrotoluene, .t = 0'337 and 7' = 138-1° G. or 41M° A., was 
found to be 9200 cals. Substitution of these values in the above 
equation gave 7’ = 20127/4-424 logjj x. This gave results agreeing 
well with the observed results in the case of mononitrotoluene, but 
in the case of the other two nitrotoluenes there was considerable 
deviation for the eutectic mixtures up to about 20% of trinitro-m- 
aylene. C. A. M. 
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The Nitrotoluenes. II. Refractive Indices of Mixtures 
of p-Nitrotoluene, 2 : 4'Diriitrotolueiie, and 2:4: 6-Trmitro- 
toluene. James M. Bbu, and Edmund 0. Oumming.<? (J. bid. Eruj. 
bkem., 1919j 11, 1028 — 1029). — The refractive indices of mixtures 
of ;?-nitrotolueue, dinitrotoluene, and trinitrotoluene were deter 
jiiined at 38 — 39®, and the results expressed in relation to tlie 
composition of the mixtures in a triangular diagram showing tho 
lines of equal refractive index. The results, which were confined 
(0 mixtures freezing below 40® (the eutectic temperatures being 
iibout 17°), agreed in all but a few instances (within the limits of 
experiinental error) with the values calculated by means of the 
formula « = r542m+ 1-572<^+ l‘580f, where m, <1, and i represent 
the respective weights of mono-, di-, and tri-uitrotoluene in a 
mixture. C. A. M. 

The Conductivities of lodoanilinesulphonic Acids. (Miss) 
Marv Boyle (T., 1919, 115, 1505—1517). 

Preparation of [Derivatives] of j;-Toluenesulphonic Acid 
Halogenated in the Side-chain. Sociktvop Ciirmical Industry 
IX Basle (D.R.-P. 312959; from Chem. Zenir., 1919. iv, 373—374). 
-j>-ToIuenesulphonic acids or their dry salts are treated at an 
elevated temperature with halogens or substances which yield 
halogens, and in the presence or absence of halogen carriers, 
(u-Chloro* or di-<£)'chloro- or ta-bromo- or di-to-bromo*toluene-p- 
sulphonic acids arc obtained according to the amount of halogen 
used and the experimental conditions employed. The sodium salts, 
of ci}-chlorotoiuene-/>-sulphonic acid and w-o-dichlorotoluene-p* 
sulphonic acid are particularly described. H, W. 

New Halogenated Sulphones. A. Puruottj Mj/k. B. scuola 
mperiore d’agr. in Porfiei, 1915 — 1916, (2), 13. 8 pp.). — The 
sulphones were obtained by the action of alkyl or aryl haloids on a 
boiling alcoholic solution of sodium p-chlorohenzenesulphinate for 
fourteen to twenty hours. Thus, methyl iodide yields -p-chlora- 
phenj/lmetJiphnlphone. slender, needle shaped, vitreous crystah, 
m. p, 57 — 58®, which is not reduced by nascent hydrogen or 
oxidised by permanganate. Ethyl bromide yields p-rhhrophenpl- 
ffhyJiuIphoiit’, white crystals, m. p. 26U' — 261® (decomp, at a 
slightly higher temperature), which is very stable to oxidising and 
reiicing agents. /.'ioPropyl bromide yields \ychIorophenpUw- 
propplmlphone. vitreous prisms, m. p. 226 — 227®, which is un- 
altered by oxidising or reducing ageut-s. Ethylene dibroinide 
yields di-p-chforoplienphthpleuedisulphone, silky lamime. m. p. 
237—238®, which is not attacked by oxidising agents, but is con- 
verted into 2 mols. of ;>chlorophcnyl methyl sulphone by zinc and 
bydrochloric acid. p-ChJorophenyJhenzgJxul phone, prepared from 
henzyl chloride, forms white lamime, and has m. p. 237 — 258®; 
oxidising agents change it inte benzoic acid and ;^chlorobenzene- 
sulplionic acid. ^-ChlorophcnyJ‘l:‘i:^'inmiroph€iUihulphone, pre- 
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pared from picryl chloride^ forms a dense, brownish-red oil, vvbicb, 
after tweiity-fonr hours, solidifies to a crystalline mass; after re- 
crystallisation, this forms yellow, lustrous needles, m. p. 104 — 105*^. 
If heated slowly it decomposes at about 200®, but if heated quickly 
explodes violently. Chemical Abstracts. 

A Method for the Preparation of Aromatic Selenohic 
Acids. 0- and p Xyleneselenonic Acids. Richard AnsciiOt:? 
Josef Kallen, and Karl Riepenkkoger {Ber., 1919, 52, [B\ 
1860 — 1875). — The xylenes react with 96% selenic acid (the pre- 
paration of which is described) in the presence of acetic anhydride 
at 0®, giving white crystals of the very hygroscopic seleuonic acid. 
The position of the substituent has not been determined, but it is 
probable that one compound is p-xylene-2-seleno'nic acid, m. p. 
9o — 9G®. and the other o^xyleneAsetenonic acid, m. p. 108 — 110®, 
Salts of ten metals are described, as well as the corresponding salts 
of the sulphonic acids, most of which are new. Most attention is 
paid to the molecules of water of crystalliBation, the numbers of 
which are set ont in the following table: 

Acid. NH,,. K. Na. Ba. Mg. Zn. Ag, Cu. Ni. Co. 

p-Xyleneselenonic 0 0 4 3 8 10 1 10 7 9 

M sulphonic ... 0 1 I 0 8 10 I 5 7 9 

o-Xyleneselenonic ... O043060655 

„ sulphonic ... 0052550666 

J. C. \V. 

uiio'-Bxarylparaflins and co-Arylparaffmcarboxylic Acids. 

W. Borsche {Ber., 1919, 52, [J5]. 2077 — 2085). — The author has 
applied Clemmcnsen’s method of reduction to a number of mono- 
and di-ketones which had previously served as starting point in 
the preparation of toa> '-diary Iparaffins (Borsche and Wollemanu. 
A.. 1913. i, 171). In general, it is found that a3-unsaturated 
ketones yield only small quantities of the corresponding saturated 
hydrocarbons when reduced by amalgamated zinc and concentrated 
hydrochloric acid, large amounts of resin being formed. The corre- 
sponding saturated mono- and the saturated di-ketones, on the 
other hand, give satisfactory yields of the hydrocarbons. The 
method may also be successfully employed in the reduction of a 
number of ketonic acids. 

tt€-Dianisylpentane, a colourless, oily liquid, b. p. 264 — 2GG® 
30 mm., is prepared by the reduction of a€-di-j?-methoxyphenyl- 
pentane-y-one by zinc and hydrochloric acid ; the corresponding 
phenol, b. p. 300 — 301®/32 mm., is obtained by the reduction of 
ai.-di’p-hydrorifphenijIpenfan-''i-one, colourless oil, b. p. 313 — 314®' 
14 mm., and yields a tetranitro-denvdXiye, pale yellow crystals, 
m. p. 146 — 148® (decomp.). al^-Di-m-i-xpIf/Ihexane forms colour- 
less leaflets, m. p. 76--77°, b. p. 247—248^/20 mm. (formed froui 
a'^-(A'-m-i.-xpli/lhera7ie al_-rl{o7}e, colourless needles, m. p. 125—126 . 
which results, together with mA-.x}/loj/lvalfric acid, colourless 
needles, m. p. 98—99®, from the condensation of adipyl chloride 
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with m-xylene in the presence of aluminium chloride [compare 
Veckenstedt, Inaug. Gottingen, 1911]). aQ-Di~m-i-xylyl- 

octane, colourless needles, m. p. 63 — 64®, b. p. 253 — 254°/13 mm., 
is obtained from (tQ-di-m4.-xylyloctane-aB-dione, yellow needles, 
m. p. 78 — 79®. Reduction of ai-dir-^tolylnomne-ai-dione, slender, 
colourless needles, m. p, 78 — 79®, leJids to the formation of 
tolylnonane, m. p. 48 — 49®, b. p. 248 — 2o2°/18 mm. ((a-^g-toluoyl- 
octoic acid has m. p. 98®). aK-Di-mA-xylyldecane-aK-dione, slender, 
intertwined needles, m. p. 61®, could not be reduced to the corre- 
sponding hydrocarbon by Clemmensen’s or Paal’s process. 

The following acids have been prepared by Clemmensen’s method 
from the ketonic acids or their esters ; y-\i-tolyl-n-hutyric acid^ 
colourless leaflets, m. p. 58 — 59®, from 3-p-tolnoylpropionic acid ; 
y-^-naphthyl-n-hutyric acid, colourless leaflets, m. p. 100® (ethyl 
ester, colourless oil, b. p. 216 — 218®/20 mm.); ^-phenylhexoic acid, 
b. p. 206 — 208®/30 mm. ; ipphenyloctoic acid, colourless leaflets, 
b. p. 209 — 210®/14 mm.; i-phenyldecoic acid. m. p. 41°, b. p. 
228 — 230°/18 mm. (ethyl ester, b.p. 220 — 224®/20 mm,). It should 
be noted that in the reduction of the acids with amalgamated zinc 
and hydrochloric acid in the presence of a relatively small amount 
of alcohol, esteriflcation of the organic acid frequently occurs to 
some extent. 

The following products have been obtained from adipyl chloride 
and toluene, p-xylene, and mesitylene respectively: al-di-p-tolyl- 
herane-al-dione. m. p. 144 — 145®, and S-p-fohoylvahric acid, m. p. 
153 — 154 °; at,-di‘p-3--r7/Jj/Ihernne-al'fIione. m. p. 127 — 128°, and 
h\)-3-3'yloylvaIem acid. m. p. 132 — 133°; a\-dimesitylhexane-a\- 
(Ihwe. m. p. 102 — 103°. and l-medfoylvaUrir. acid, crystalline mass, 
b. p, 236°/13 mm. Glutaryl chloride and m-xylene yield 06 -d»- 
mA-Tylylpentane-a^-dione, m. p. 60 — 61°, and y-m-ryloylhufyric 
add. m. p. 118®. H. W. 

Preparation of Nitro compounds of Tetrahydronaph- 
thalene and its Homologues. Tctk.\lin G.m.b.H. (D.R.-P. 

299014 ; from Chcm. Zcntr.. 1919. iv, 374 ). — Tetrahydro- 
napbthalene, or its homologues. is treated with nitric-sulphuric acid 
or other nitrating mixtures which do not contain more than 25*^ 
of water in such a manner that the temperature does not exceed 
.i0®in the first pha-^^es of the action. In these circumstances, oxida- 
tion and resinification are almost completely avoided. Tetrahydro- 
iianlithalene and nitric-sulphuric acids give a mixture of o- and 
^i-nitrottirahydronaphlhalene. b. p. 121 — 128®'0’17 mm., which i? 
al«n obtained when concentrated nitric acid (D 1'47) is gradually 
added to a solution of tetrahvdronaphthalene in acetic anhvdride. 
a mixture of acetic arid and acetic anhydride, or an indifferent 
A mixture of nitric acid (D 1'17. 160 parts) and sulphuric 
monohydrate (200 parts) yields 1 : ?>-d'n)ifrofetrnhydrf)- 
"'iphfhnhne, vellow crx’sfals. m. p. 71 — 72®. which is o.xidised to 
‘^'di-dinifrophthoJic arid, m. p. 226°. by mmlerately concentrated 
'citric acid. It decomposes when heated, and forms an explosive 
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mixture with ]>oiassium chlorate, ammonmm nitrate, etc. It is 
converted by a mixture of fuming sulphuric and nitric acids into 
trinitrotctmiwdTonaphthalene, yellowish-white crystals^ m. p. 

80--81°. ^ H. W. 

' Triphenylmethyl . XXIX. Diphenyl-a-naphthylmethyl . 

M. Gombero and C. S. Schoepixe (.7. Amcr. Chem.. Soc., 1919, 
41 , IGoii — 1676. Compare A., 1918. i, 111). — The investigation 
was undertaken with the object of preparing a compound possess- 
ing a considerablv greater degree of dissociation than triphenyl- 
methyl to determine whether this attribute would be accompanied 
by an enhancement of the various chemical characteristics of the 
latter, and to determine with a high degree of accuracy the mole- 
cular weight of the free radicle in various solvents covering a wide 
range of temperature in order to ascertain the influence of tempera- 
ture on the molecular state of the free radicle. 

DiphenyI-a'Vnphfh>jJwcfh>/J r/WonV/c. large, colourless crystals, 
m. p. 170 — 171°. is most convenientlv prepared bv the action of 
the calculated quantity of acetyl chloride on diphenylnaphthyl- 
carbinol dissolved in benzene: the corresponding bromide has m. p, 
165 — 166° (slight deconip.), whilst dlplieu pi naphthyl ethyl ether 
forms well-defined. colonrle.s< cwstals. m. p. 132°. Diphenyl-a- 
nnjylifhyfmefhid is obtained bv the action of molecular silver on a 
solution of the rhloridp in benzene, and forms practicallv colourles* 
crvstals, which gradually become pale yellow, m. p. about 135 — 437° 
after darkening at 130°. The radicle absorbs oxygen verv rapidly, 
but in spite of the fact that the theoretical amount of the gas is 
absorbed, dinheuvlnaphthvlinethvl. like triphenylmethyl. does not 
give the theoretical ouantitv of ueroxidc. Tt readilv reacts with 
iodine, and an equilibrinm is attained. CPh./C,„H- + I — 
CPh.J’C,f,II-. when approximately 66*^, of the radicle has been 
changed : attempt^ to isolate the iodide were unsuccessful, but its 
formation is deflnitelv eriablished by the isolation of the corre- 
sponding anilide, m. p. 151°. When an excess of iodine is added 
to the solution of rliphenvlnaphthvlmethvl. an unstable periodicle 
separates as an oil. When treated ^Yith hydrogen chloride iu 
benzene solution, the free radicle is converted to the extent oi 
more than into diphenvInaphthYlmethane and diphenvl- 

naphthvlmethvl chloride, the remainder being transformed into a 
pnh/meride. verv 6ne. colourless crystals, m. p. 234 — 235°, 

the molecular weight of which appears to be abnormal. Reduction 
by hvdrogen in the presence of platinum blade converts diphenyl- 
naphthvlmethvl into diphenvlnaphthylnicthane. 

Attempts are described to prepare additive compounds of the 
free radicle with ethvl and ethvl amvl ethers, amvl formate, ethvl 
acetate, amvl acetate, ethvl chloroacetate, ethvl valerate, acetone, 
dipropvl ketone, methyl bntvl ketone, acetonitrile, propionitrile. 
benzene, toluene, xylene, and hexane respectively; in no case did 
addition take place, the behaviour of diphenylnaphthylmethvl m 
this respect being in marked contrast with that of triphenylmethyl. 
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Solutions of diphenylnaphthylmethyl are only slowly affected b r 
exposure to light ; since, however, the products formed contain con- 
siderable quantities of diphenylnaphthylmethane, it seems prob- 
able that the reaction occurs on lines similar to those with tri- 
phenylmethyl, but far more slowly. 

The molecular weight of diphenylnaphthylmethyl has been 
determined by the cryoscopic method in nitrobenzene, p-bromo 
toluene, p-dichlorobenzene, p-chlorobromobenzene, and naphthalene 
respectively, thus giving a temperature range from + 6° to 80° ; it 
has been found that the temperature as well as the concentration 
has a marked influence on the dissociation of free radicles, whilst 
the nature of the solvent appears to exert but slight influence. 
Increase in the concentration of the solution invariably causes an 
increase in the molecular weight, which is interpreted as shifting 
the equilibrium, CjnHj-CPhj-CPh.j-CinH, ~ flCjoHj-CPh.,. in favour 
of the bimolecular form. At a temperature of about 60°, diphenyl- 
naphthylmethyl is shown to be present entirely in the uni- 
molecular form, but above this temperature the molecular weight 
suffers a further decrease, the cause of which has not been 
established. H. W. 

The Fluorene Series. I. Adolf SiKcanz {Ber., 1919, 52, 
f/t|. 1513 — 1517). — Thiele has shown that fluorene condenses with 
beiizaldeliyde, anisaldehyde, cinnamaldehyde, and fnrfuraldehyde in 
the pre.sence of sodium ethoxide (A., 1900, i, 347; 1906, i, 571). 
Derivatives of other aldehydes are now described. 

9-o-ileth>/Ihevzi/!'n!enefli(oreire forms flat, colourless needles and 
prisms, m. p. 109'.5°, soluble in concentrated snipliuric acid with 
violet colour; picrate, orange needles, m. p. 138 — 139°, 9-p-.l/et/iyf- 
heniylidcne.fluorcix forms flat, colourless ciwstals, m. p. 97'5°; 
picrate, yellow, m. p. 117 — 118°. ^:9’-Terei)htlial>/lklenediflnorene, 
t'„H,(CH!0|,H,),, crystallises in golden-yellow, glistening leaflets, 
ni, p. 209 — 210°, olive-green in sulphuric acid. The B-chhrohertz;/!- 
ii/i iii'fliioroiei are as follows: urthu, yellow needle.s, )ii, p. 176°, dark 
brown in sulphuric acid; meto-. pale yellow prisms and pyramids, 
111 . p. 90'5°, deep green in sulphuric acid; para, pale yellow, in. p. 
149'5°, deep blue in sulphuric acid. ^ m-Jlrnmnhenzplidenefitioreite 
forms yellow needles, in. p. 92 — 93°, deep green in sulphuric acid. 

J. C. W. 

Transformation of Anilines into ci/doHexylamines and 
the Isomerism of these Bases. A, Skita and W, Beeendt 
{Her., 1919, 52, [/!], 1519 — 1535). — Hitherto, the catalytic reduc- 
tion of anilines has given very unsati.sfactory results, for there is a 
great tendency for aininoiiia to lie evolved and secondary amines to 
result in consequence. With colloidal platinum as the catalyst, how- 
ever, and by varying the concentration, temperature, and propor- 
tion of hydrochloric arid present, it is possible so to control the 
reduction that the primary rycfoliexylamine is the sole product or 
the .secondary base the main product. Reduction with colloidal 
platinum is about thirty times as rapid as with spongy platinum, 
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which is probably due, not only to the greater surface available, but 
to the fact that the bases have no time to “ poison ” the catalyst 
before the action is over. In any case, the catalyst must be 
employed in unusual concentrations, about 0‘6% for the monoamines 
and double this for diamines. 

The catalyst is prepared by shaking a solution of hydrochloro- 
platinic acid, containing gum arabic, with hydrogen, after inocula- 
tion ^vith a little colloidal platinum. 

The following reductions are described. XmUnc: A mixture con- 
taining r5 grams of platinum (from hydrochloroplatinic acid),. 
rS grams of gum arabic, 0'09 mol. (8'37 grams) of aniline, 110 c.c. 
of glacial acetic acid, and 120 c.c. of water (designated the “ normal 
mixture’’), was reduced in three hours at 21°, giving cyc^ohexyl- 
araine, b. p. 135° (10*3%), and dicyc/obexylamine, b. p. 250° (59*7%), 
At 55 — 60° the same mixture was reduced in twenty-five minutes, 
the yield of secondary base being 78'4%. With the addition of 
10 c.c. of concentrated hydrochloric acid, the mixture was reduced 
in two and a-lialf liours at 21°, giving primary c//c?ohexyIamine 
only. Alkylanilineii : At about 40 — 50° good yields of the simple 
.secondary amines are obtained, but at 80°, and with more concen- 
trated solutions of the catalyst, the monoalkylanilines give 40 — 55% 
yields of t-ertiary amines. The dialkylanilines give almost the same 
results under both conditions. c:y(AoHexylmHhyl amine, 
CcH„*NHMe, 

has h. p. 145 — 147°, and its benzoyl derivative has m. p. 85 — 86°; 
eyc/oliexyldimetliylamine has b. p. 160 — 161° (A., 1904, i, 661); 
c//c/oliexyldiethyIamine has b. p. 193° (ibid.), dicyclohexylinethi/f. 
amine has b. p. 265°, and its lemon-yellow picmte has m. p. 140°; 
dicyclohtxyUthylamiiie has h. p. 268°, and its pfernte has m. ]i, 
138°. 

Tohndinea. — The "normal mixture," coutaiiiing p-toluidiiie, plus 
5 grams of hydrogen chloride, was reduced at 25° in four hours, the 
product being 4-iiiethylcyffohexyiamine, b. p. 150 —151° (Gutt, A., 
1907, i, 508). This is apparently a mixture of and «mn,?-iso- 
merides, for it yields two benzoyl derivatives, the a-form having 
in. p. 180° (coiT.) {ibid.), and the i3-form, which is the more soluble 
of the two in dilute alcohol, having m. p. 116° At 52° the 
normal mixture " is reduced in seventy-five minutes, giving a 68% 
yield of A.-A^-di}n€ihyJdiQyc\ohtxylainint, b. p. 133°/ 10 mm. This 
gives two nitro^oeiminee, the a-fonn, m. p. 128 — 129° (corr.), crystal- 
lising from moderately strong alcoiiol, and the j8-form, m. p. 90—91° 
(corr.), from more dilute alcohol. With m-toluidine the " normal 
mixture " was reduced in five hours at 23 — 26°, to r)5'6% of primary 
amine, and 44'4% of secondary base, but at 55° the absorption of 
hydrogen was complete in thirty minutes, and the yield of secondary 
amine was 79'1%. S-Methylcyf^oliexylamine has b. p. 150 — 151° 
(ibid.), and forms two benzoyl derivatives, the a-form having in. p. 
127° (corr.) and the ^-form m. p. 98'5° (corr.). 3 : 3'-Diinethyldi- 
cycfohexylamine has b. p. 172—173° (Waliach, A., 1893, i, 115). 
In the case of o-toluidine the yields with the " normal mixture ’ 
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were 83*8% primary and 16*2% secondary amine at 23°, and 58% 
secondary base at 55°. 2-Metliylcyc/ohexylamine, b. p. 150 — 151% 
hydrochloride, m. p. 269°, forms two benzoyl derivatives, a-, m. p. 
146° (corr.) (Gutt, loc. and j8-, m. p. 107° (corr.). 2:2’-Di~ 
methyltUayclKihexylamine has b. p. 273 — 274°, forms a hydro- 
chloride, m. p. 284°, and yields two pcrates, a-, tetrabedra, m. p. 
184° (corr.), and delicate needles, m. p. 153° (corr.), 

NitroanUines. — m-Nitroaniline is mainly reduced to 77i-phenylene- 
diamine if insufScient catalyst is used, but a mixture containing 
6'9 grams of base, 4 grams of colloidal platinum, 3 grams of gum 
arabic, 4 grams of hydrogen chloride, 150 c.c. of glacial acetic acid, 
and 130 c.c. of water was reduced at 55° so rapidly that heat was 
developed, and a 62% yield was obtained of cyc^ohexylene-1 :3- 
diamiiie, b. p. 193 — 194°, jdatinichloiide, yellow needles (Merling, 
A., 1894, i, 177). //-Nitroaniline, under similar conditions, gave a 
45% yield of cych/hexylene-l :4*diamine. b. p. 181°, plafiuichloridf', 
yellow crystals (von Baeyer, A., 1889, 1147). 

Ill most of the reductions the liydrogen is kept under 3 atm. 
pressure. J. C. W. 

Halogenalkylated Aromatic Amines. IV. Julius von 
Bkaun and Georg Kirschbacm {Ber., 1919, 52, [B], 1716—1724. 
Compare A., 1918, i, 107, 269, 400). — When methy]-jS-bromoethyl- 
aniline is boiled with hydrochloric acid, it is converted into methyl- 
^■chlorocthylaniUne, NMePlrCH. 2 *CH.>CI, which is a very pale 
yellow oil, b. p. 134°/ 13 mm., and forms a yellow picrate, m. p. 
107°, a methioduh, colourless leaflets, m. p. 125°, and a Y>-nitrow- 
compound, emerald leaflets, m. p. 69°, which may be oxidised to 
])-i(itrornethyl-^-chloro€ihylftjtdine, NO/CgH^’XMe’CHo’CH^Cl, a 
greenish-brown, crystalline powder, ni. p. 90°, and reduced to 
i/iethyl-$-cJiIoroethyl-p-phenyl€nediamine, an oil which yields an 
/K-cti/l derivative, m. p. 131°. The reactivity of the halogen atom 
i; not so great as in the case of the bromo-derivative, but it is 
dill quite considerable. For example, the base reacts with sodium 
lieny.oale to foijn mrlhyl-^-heiizoaloxyethyUfiiiUiie \^-mfthylai]ihno- 
fihi/l ht'fi:<faU\, m. p. 48—49° {picrafe, m. p. 164°), and with ethyl 
sodiomalonate to give ethyl ^ - ntethylaniJinoethyhnaIonat€. 
NMeFlrCH:,*CH2-CH(C02Et.)2, a viscon.s oil, b. p. 19b°/mercury 
pump. 

The replacement of one halogen by another may be illustrated 
still furtlier. The chloro-derivative yields the bromO'Com|Jound 
wlien boiled with hydrobromic acid, and botli may 1)© converte^l 
into vietli yl-^-iodoethyhuiiffiie. colourless crystals, in. p. 43 — 44° 
{hydrindide , in. p. 139°), by boiling with liydriodic acid. The 
})l:euomenon has been put to practical use in the preparation of a 
y-halogenopropyl base. Jlethylaniline doe.s not react in the desired 
way with ethylene or trimethylene dichlorides, and the product 
obtained by heating it with trimethylene dibromide cannot be dis- 
tilled. By boiling the crude product witli liydrocblorio acid, how- 
ever, the above exchange of halogens takes place, and methyl-^- 
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chloropropylaniUne may be isolated as a very pale yellow oil, b. p. 
140 — 144°/ 13 mm. This base forms a platinichloride, m, p. 
154 — 156°, a picrate, m. p. 113°, a methiodide, m. p. 107 — 108°, 
and a dark, oily nifroso-compound, and it reacts with sodium to 
oive oily 'S •.W-diphenyldimethylhexamethylenediamme, 
NMePh-[CH„]e-NMePh 

(picrate, m. p. 82°), and with trimethylamine to form the oily 
quaternary chloride, NMePli'C^H^-NMejCl (platinichloride, m. ]). 
211°). When boiled with hydrobroinic acid, methyl-^bromopropyl - 
aniline is formed, and this may now Ire distilled; b. p. 150 — 155°, 
12 mm., 117 — 12l°/0'01 mm.; picrate, m. p. 94 — 95°; platiiii^ 
chloride, m. p. 132°. 

The halogenoethyl bases yield 1-methyldihydroindole when heated 
with aluminium chloride, but the halogenopropylanilines do not 
give quinoline derivatives. J. C. W. 

Mechanism of the Grignard Reaction. .Jumos von Bbau.n 
and Geopc Kirsciib.vum (Drr., 1919, 52, [if], 1725 — 1730).— In the 
first communication on bromoalkylated anilines (A., 1918, i, 107j 
it was shown that the magnesium compounds react with aldehydes 
and ketones, but that the ketones are regenerated on treating the 
products witli water. It was suggested that the primary products 
can be represented thus : 

and 


Apparently, then, when R' is KMePh'CHo'CHo-, rearrangement 
into RR^CH'O'MgX is possible in the case of aldehydes, but there 
are stcric hindrances in the way of the formation of RgR^C-O'MgX. 
When the lieavy NMelMi-group is further away, however, as in the 
case of methyl-y-bromopropylaniline (preceding abstract), the neces- 
;sary. rearrangement is possible even in the ketone series. 

The following c()m|X)unds are obtained from magnesium y*niethyl* 
aniliiiopropvi bromide: (1) with /-</>valeraldehyde, N :N'-diphenyl- 
(iimethylhexamethylenediaininc and methtihh-hydro.ry-y 

methyfhtptyhmiJine, N]\rePh'C 3 H(;*CH(OH)*CIL*CHMe. 2 , a viscous 
oil, b. p. 151 — 156°/12 min. [f/icrtite, m. p. 16i^; pJatinichlondc . 
m. p. 210°); with acetone, methylpropylaniliue, and mtihyl-l- 
hydrory-^-virthylami/laniline.^ a very viscous oil, b. p. 164 — 170°; 
13 mm, ( plntiirichloride, rri. p. 193°); with ryr/ohe.xanone, the base. 


XMePh-C.H- 

ITO'^ ^^CTl^-CU 




wliich seems to lose water slowly on heating. 

The steric hindrance seems to be connected with the presence 
of nitrogen also, for the Grignard compound from y*phenyl-n-butyl 
bromide (A., 1913, i, 612) behaves quite normally with acetone, 
yielding 6ec.-butyn>eiizene and jBi/-cliplienyloctane {ibid.), but chiefly 
e-pkenyl-^methylhexan-^-of, CHMePh'CH. 2 *CH 2 *OMe 2 *OH, a very 
viscous liqiiid, b. p. 135°/11 mm. J. C. W. 
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5-Nitro - 2 - amino - 1 • methyl - 4 - isopropylbenzene. C. E. 

Andrews (U.S. Pat. 1314923). — To introduce a nitro-group into 
aminocymene in a position para to the amino-group, the amino- 
group is first protected against the action of the nitrating medium 
by boiling with glacial acetic acid for fifteen to twenty hours. Nine- 
teen parts of the, solid acetylarainocymene thus obtained are dis- 
solved in 98% sulphuric acid (84 parts) and the solution thus formed 
is nitrated with a mixture of 98% sulphuric acid (13 parts) and 70% 
nitric acid (10 parts), while'the reacting substances are kept at 0^'. 
By pouring the products into water containing ice a yellow’ precipi- 
tate of p-nitroacetylaminocymene is obtained. This may be treated 
directly for reduction of the nitro- to the amino-groiip by beating 
with iron and hydrochloric acid, and the acetyl group may subse- 
quently be removed by treatment wdth concentrated hydrochloric 
acid, from which, on keeping, the hydrochloride of 2 :5-diamino*l- 
)ncthyl'4‘Wopropylbenzene separates as crystals. The intermediate 
^)roduct (5*amiuo-2-acetylamino-l -methyl •4*/Topropylbenzeue) may 
he diazotised and coupled with a liydroxy-aromatic compound in 
alkaline solution, after which the acetyl group can be removed and 
tlift 2-amino-group can then be caused to react with hydroxy- or 
amino-aromatic compounds. This procedure is preferable to react- 
ing on tetrazotised diaminocymene with aromatic hydroxy-deriv- 
atives, where two different second components are to be employed 
in producing bisazo-dyes. Chemical Arstracts. 

4 - Amino - 5 - methyl - 2 • L?opropylbenzenesulphonic Acid . 
C. E. Andrews (U.S. Pat. 1314927). — Aminocymene or its 
sulphate is heated for about ten hours with 98% (or fuming) 
sulphuric acid at about until a test j)ortiou o-jves no reaction 
for the free amine on making it alkaline. The solid reaction mass 
is broken up and dissolved in hot sodiuiri kydro.xide solution, 
[inrified by filtration through " tlecolorisiug carbon." cand acidified, 
(d (ihtain -l-ainino r)-niethyl-2-i>opro]n'lbeuzoiiesul[dionic acid. 

(.'HF-MICAI. Adstracts. 


Action of 0 Chlorobenzaldehyde oil Chloioanilines and 
Amines of Fluorene and Anthraquinone. TTutz i^lAYEK and 

Ihsne liEvis {H(r., 1919. 52, [/f], IC41 1652). — It has already 
I luuiid that under certain conditions u-chlorobeuzaldehyde does 
n<)t react with, ortho-substituted aiiilines to form the usual azo- 
Jiicthiiies, blit condenses according to the following scheme, taking 
all actual esample (A., 1918. i. 36): 


NO, 

/Nmi., 


Me' 


C'/\ 
CHo!.^ ] 


XO.. 

-./Vnii-'N- 


NO„ N 

/\/\/' 


Mel 




y\/\/ 

CH 


The reaction with chloroaniliiies and amiiiofluoreiies has uow been 
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examined, but these are found to give only the azomethines or no 
condensation products at all. Certain anthraquinone derivatives, 
however, yield the more complex products. 

In the experiments, the azometliines were obtained by condensing 
the components in warm dilute alcohol, and the other condensations 
were tested by heating the substances in nitrobenzene or 
naphthalene at 210 — 220° with a little copper powder and 
anhydrous sodium carbonate. 

The chloroanilines gave the following compounds : 2 : ‘I’-dichloro- 
henzylideneaniline, m. p. 112 — 113°; Z-.’l’-dichlorohemylidene.- 
aniline^ two forms, m. p. 104° and m. p. 39 — 40°, the former pass- 
ing into the latter on fusion and inoculation with crystals of the 
low melting form; A:2''dich/oroberizyJide'neanUwe, m. p. 65 — 68°; 
2-A-.2^drichlorohenzi/liden€aniline, m. p. 97 — 98°; a trichloro-2’- 
chlorohenzyUdeneaniline, m. p. 109°, from technical trichloro- 
aniline, the pure 2:4:6*trichloroamline giving no condensation 
product. 2*ChlorO'4-nitroaniline yields 2:2’-dirhInroA-nifroh€nzi/l- 
ideneaniHne, yellow crystals, m. p. 155 — 156°. 4'Chloro*2-nitro- 
aniline only reacts in naphthalene solution, and then gives a small 
yield of Z-chloro-l^itroacridine, pale yellow needles, m. p. 
219 — 221°. 3'Chloro-p-toluidine gives 2 : 2'-dlchloroA-7nethyU 
benzyluleneandine, ra. p. 68 — 70°. 2-Chloro-5'nitrobenzaldehvde 
and p-chloroaniline yield i:2'-dichloro-5'-nitroh€nzylideneaml{ne, 
m. p. 124 — 125°. 2 :4-Dinitroannine and l-aminoanthraquinone 
do not condense with 2-chloro-5-nitrobenzaldehyde. 2-Amino- 
fluorene and 2-aminofiuorenone (Diels, A., 1901, i, 521) yield 
2:2^’ChJorohenzyU4eneaminofivorene, m. p. 128 — 129, and 2:2'- 
chlorohenzyhdeneaminofluorenonfym. p. 153 — 155°, l*Nitro-2-amino- 
fluorene does not react, but 2'nitro-7-amiuofluorene (A., 1902, 
% 758) forms 2-iiiirO'l -dV'chlorohe.nzyhdenmniinofiuortne, m, p, 
230° 

5-Chlor(>-l-amiiioanthraquinone yields o-h-chloroA.-ant'hraqm'n- 
onylaminohenzahJehyde (5 - chloroA-o^ddehf/dodnilinoanihrnfjuin- 
o?ie) (I), reddish-violet crystals, which condenses with more 5-chloro- 
l-aminoanthraquinone in boiling nitrobenzene, under the influence 
of mercuric sulphate, giving the comiwund (II). 

(i.) 

Cl CO 



( 11 .) 


CO Cl 



ORGANIC CHEMISTRY. 


The aldehyde (I) also condenses to the esters of \:2-o-chloro- 
'phtkalyl-b : XO-dihydrom-ri/lul (annexed 
01 CO formula), which in the free state is appai- 

/\/\/\ ently a brownish-violet powder, when heaterl 

I I ! with sulphuric acid at 115 — 120°, or with 

X/X/X/Xq^H. acetic acid saturated with hydrogen 
CO^^j » j chloride. The hydrogen sulphate forms 

X/X violet crystals, and the hydrochloride 

! j is violet. 

X/ l-ChloroanthraquinoDe-2-aldehyde (Ull- 

mann, A., 1916, i, 484) condenses with 
I aminoanthraquinone to form I : V-antkraquinonylaminoantkra- 
fju/none-2-aldehyde^ 

C6H,<coXH,-NH.C',H,{CHO)<^[]>CVI„ 

as a violet-red powder, which condenses further with 1 -amino- 
anthraquinone to give a violet compound of the formula 

N-C,H,<^«>CeH, 

Heated with sulphuric acid, the aldehyde also forms the violet 
idphonate of \:2:^:9-diphthalop}'^ : l0-<lihpdroacrulpl hydrogen 
mlphate, 


J. c. w. 


Diphenylamine. II. Rogers (U.S. Pat. 1314538).— Diphenyl- 
amine is formed by heating a mixture of aniline with about 1% 
of ammonium bromide in an autoclave, preferably for about forty- 
eight hours under a condensing column, which is arranged to 
permit release of the ammonia evolved without loss of aniline. A 
temperature of about 300° gives the best results. Bromine itself 
Diay be used as a catalyst instead of ammonium bromide, or other 
tromine compounds may be used, for example, aniline hydro- 
troraide, broraobenzene, or magnesium bromide. It is practically 
essential that about 1% of w'ater should be present in the reaction 
zone. After heating in the aut-oclave, the reaction product is frac- 
tionated. The first fraction, distilling up to 200°, consists mainly of 
unchanged aniline, together with a small amount of diphenylamine, 
and is stored for re-digestion with a fresh amount of catalyst. 

VOL. CXVIIT, i. c 
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The second fraction, distilling at 200 — 300^, consists of a mixture 
of aniline with a larger amount of diphenylamine. The larger part 
of the diphenylamine can be recovered from this second fraction 
by redistillation. The main quantity of the diphenylamine pro- 
duced is collected in the fraction which distils at 300° and above. 
A tarry residue is left in the still, from which the catalyst may be 
recovered. An apparatus is described. Chemical Abstracts. 

The Isomerism between Real and Pseudo-haloid Salts. 

A, Hantzsch {Ber., 1919, 52, [7?], 1544 — 1572). — Two distinct 
chromoisomerides have been found in the case of certain -onium 
haloids, especially iodides, and a study of their absorption and 
transformations has led the author to postulate the following 
characteristics of real and pseudo-haloids. (1) The genvine 
haloids . — The halogen is in ionic union with the -onium complex, 
that is, is in the “outer sphere’' according to Werner's teaching; 
the salts are optically identical with their ions. Thus, [NR^]X, 
[PR^jX, [AsRJX, [SKs]^, [OR.JX. (2) The ^-haloids.—na 
halogen is directly united to the central atom; the absorption is 
much greater than in the case of the normal haloids, and therefore 
the i//'forms are often yellow. They are expressed by the old 
formuljE for the salts, thus. R^^X-I, etc. The tendency for the 
normal salts to change into the less stable i/'-forms is favoured by 
higher temperatures and non-ionising solvents, such as chloroform 
and 5-tetrachloroethane, and depends on the nature of the ions. 
Of the anions, iodine has the greatest effect and chlorine scarcely 
any. The most effective cations are those in which the central 
atom is in an unsaturated ring system, as in pyridinium and 
pyroxonium salts. Next come the most phenylated ions, such as 
triphenylbeiizyl- and triphenylmethyUphosphonhmi, but with the 
alkylated ions, even such as letrabenzylarsonium, the salts show 
little tendency to rearrangement. The isomerisation is a time 
reaction, and therefore a solution in chloroform generally repre- 
sents an equilibrium, which is displaced not only by rise of tempera- 
ture, but also by dilution. This suggests jiarticipation of the 
apparently indifferent solvent , and in the case of l-ethylpyridiiiiiun 
iodide the fact is revealed that both salts form solvates with chloro- 
form, the stable, normal form giving a less stalde solvate than the 
labile i/'-modification. Ionising solvents have absolutely no optical 
effect on the normal haloids. 

These views are chiefly based on a study of l-ethylpyridininm 
iodide and 4'methoxy-2 : 6-dimethylpvroxonium iodide (compare 
this vol., i, 72). For the practical details, which are accom- 
panied by much discussion, the original should be consulted. 

J. C, W. 

Attempted Preparation of New Compounds of Nitrogen. 

H. Staudinger and Jules Meyer (Heh. Chun. Arfa, 1919 , 2. 
g08 — G12). — According to Werner’s conception, the co-ordination 
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number of nitrogen is four, so that only four atoms or radicles can 
be united directly to a nitrogen atom. Should it be possible, how- 
ever, for the nitrogen atom to be united directly with five groups, 
it is to be expected that the most stable compounds would be 
formed when the atom is attached to five carbon atoms. The only 
known compound of this type is triphenylmethyltetramethyl- 
ammonium, CPh 3 *NMe 4 , described by Schlenk and Holtz (A., 1916, 
i, 385), the peculiar instability of which is possibly due to the 
presence of the triphenylmethyl group. The present communica- 
tion describes a number of unsuccessful attempts to obtain further 
compounds of similar structure. 

The action of dimethylaniline oxide (2 mols.) on diphenylketen 
(1 mol.) leads to the formation of dimethylaailine and benzophen- 
one, whilst with molar proportions of the reagents the products are 
dimethylaniline and diphenylketen oxide, the dimethylaniline oxide 
behaving in each case as an oxidising agent. With phenylcarb- 
imide and dimethylaniline oxide, carbon dio.vide, dimethylaniline, 
and amorphous substances of high molecular weight are formed. 
Triethylamine, dimethylaniliue, and triphenylamine could not be 
caused to react with diphenyidiazomethane or with phenylazide. 

B. W. 


A Peculiar Transformation of Methylallylaniline iV-Oxide . 

Jakob Meisenheimer (Ber., 1919, 52, [5J, 1667—1677). — Methyl- 
allylaniline is converted into rnethiflalli/laniline N-o.ri't7e, 
CH.,:CH-CH.yNPbMe;0, 

by the action of perbenzoic acid in benzene, being isolated as the 
picrate, 0 H'NPhMe(C 3 H 5 )* 0 *C\H. 2 (N 0 .^) 3 , which crystallises in 
stout, yellow forms, m. p. 121° (decomp.). If the benzene solu- 
tion is extracted with 10% hydrochloric acid and the extract is 
carefully mixed with sodium hydroxide, the oxide is liberated as 
a very soluble, unstable substance, but if the alkaline solution is 
heated by means of a current of steam it soon becomes turbid, and 
a very pale yellow, mobile oil distils over. This oil, b. p. 97°/ 
14-16 mm., is shown to be li'phcnpImethpl-O-allplhydroxi/Iamine, 
CHj'.CH'CHo'O'NMePh, by the following series of reactions, but 
no explanation of its formation from the isomeric methylallyl- 
aniline A-oxide is offered. The transformation is conditioned by 
the ally! group, for no other amine oxides are known to behave in 
this way, The most convenient way to obtain the oil is to oxidise 
the methylallylaniline w’ith Caro's acid at 30 — 35°, extract impuri- 
ties with ether, and then add couceutrated sodium hydroxide and 
distil in steam. 

The oil is hydrolysed by boiling with hydrochloric acid according 
to the scheme : 

.NHMePh -f- CH.;CH.-CHO 

CJl.-O'.VMoPli^ 

^ CH,:CH■CHo*OH^-NMePhCI ^ CeH.Cl-NHMe 

C 2 
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Of the products, acraldehyde was identified by ite odour and con- 
version into lead acrylate, methylaniline as its somewhat reddish- 
yellow picrate, m. p. 144'5°, and acetyl derivative, p-chloroniethyl- 
aniline as its greenish-yellow picrate, m. p. 153°, and acetyl deriv- 
ative (Chattaway and Orton, T., 1901, 79, 465), and possibly 
o-cliloromethylaniline, a picrate being obtained in bundles of 
greenish-yellow needles, m. p. 133°. When heated with zinc dust 
and acetic acid, the oil yields methylaniline and allyl acetate. The 
latter was hydrolysed, and the alcohol characterised by conversion 
into allyl p-niirohe.moate, m. p. 28°. Reduction by Skita’s method 
(colloidal platinum protected with gum arabic) gives rise to 
'k-phenylmethyl-O-propylhyilroxylamine, an almost colourless oil, 
b. p. 92 — 94°/12 mm., which is hydrolysed by dilute sulphuric acid 
to propaldehyde, methylaniline, and p-hydroxymethylaniline. 

J. 0. W. 

Action of Nitrous Acid on /1-Phenylliydroxylainine, Moo. 
Bamberger and Alex. Landau {Her., 1919, 52, [11 1, 1S37 — 1842). 
— A more complete study of this subject, with particular reference 
to the by-products (compare A., 1894, i, 412). Starting with 79'7 
grams of phenylhydroxylamine, 86'5 grams of the nitroso-com- 
pouiid, NO'NFh'OH, were obtained as a precipitate. The filtrate 
was extracted with ether, and the aqueous solution added to 
0-naphthol in sodium hydroxide, giving a quantity of dye corre- 
sponding with 2'9 grams of benzeiiediazonium hydroxide. The 
ethereal solution was saturated with ammonia gas, filtered (residue 
A), shaken with 12% ammonia solution (R), dried, and evaporated, 
leaving O' 69 gram of uitrosobenzene. The residue A consisted of 
ammonium salts, chiefly of nitrosophenylhydroxylamine, but also 
of phenylnitroamine, NOo’NHPh, the latter salt being also present 
in solution S. The phenylnitroamine was isolated by dissolving 
.1 in water, adding sodium carbonate and permanganate in the 
cold to oxidise the nitrosophenylhydroxylamine to nitrosobeiizeiic. 
filtering, extracting with ether after acidifying, and shaking the 
extract with dilute ammonia. On evaporating the ammoniacal 
solution, O'll gram of phenylnitroamine was obtained. 

The nitroamiue is most probably formed by the rearrangement 
of the nitrosophenylhydroxylamine under the influence of nitrous 
acid, for when a solution of the potassium salt of the latter is 
acidified in the presence of sodium nitrite, a trace of nitroamiue is 
produced. J- C. M . 

Phenols as Mordant Dyes. Richard Moulau (/isr., 1919, 
62, [B], 1730— 1734). -Those phenols which are constitution- 
ally capable of forming internally complex salts are found to impart 
more or less stable shades to mordanted wool, as the following 
table indicates ; 
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Al. 

Pe. 

Jr. 

fa-Anthrol 

ffi-Anthrol 

Brown 

Brown 

Yel.-brown 

Yel.-brown 

Yel.-brown 

Yel.-brown 

Catechol 

— 

♦Palo grey 

Yd. -grey 

1 : 2-Dihydroxynaphtbalene. 

— 

Grey.-brown 

Yel.-brown 

tl : 8- 

Black 

Brown-black 

Brown. -black 

tPhenanthraquinol 

— 

— 

Red. -brown 

1 : 2-Dihydroxyanthraeen6 . 

Yel.-brown 

Yel.-brown 

Yel.-brown 

t2:3- 

pyrogallol 

Red. -brown 

Red. -brown 

R0d.-bro^vn 

— 

Dark grey 

Yel.-grey 

Salicylic acid' 


♦Pale red 

— 

2 ; 3-Dihydrox5maphthoic 
acid 


*Re<I, -violet 


protocatechuic acid 

— 

♦Grey. -violet 

Pale grey 

Gallic acid 

— 

,, 

Yel.-grey 

Methyl gallate 

— 

„ 

Pale grey 

: 2*Dihydroxynaphthalene- 
4-sulphonic acid 

Yel.-brown 

Yel. -brown 

Ked. -brown 


(1) With the exception of those marked the colours are unchanged 
bv light and air after thirty days, and also by boiling with 2 % soap 
solution, 

(2) Those marked f give colours which are quite stable towards boiling 
.V hydrochlorio acid. 

No effect is produced by pheuol. a- and 3-naphtho5s, resorcinol, 
(piinol, 1:3- and 2:7*dihydroxynaphthalenes, or m- and p-hydr- 
oxybenzoic acids. J. C. W. 

Acetylation o! Nitrophenols in Presence of Catalysts. 

6, E. Hoeffelman (Proefschrift Ddft, 1919, 134 pp. ; from Okem. 
Wtdihlad-, 1919, 16. 904’!.— The author ha.s investigated the acetyl- 
ation of triiiitrophenol, op-dinitropheno], p-nitrophenol, and 
o-nitropheiiol by acetic anhydride both in presence and absence 
of catalysts such as ferric chloride, zinc chloride, concentrated 
sulphuric acid, and pyridine. The following points are discussed: 
(1) The nature of the reactions without a catalyst. (2) Are 
catalytic reactions dehinte or does inactivity occur? (3) The 
relationship between reaction constant and amount of catalvst. 
(4) The cause of inactivity in certain reactions and the determin- 
ation of a limit when it occurs. (5) The influence of various 
catalysts on the acetylation of several nitrophenols. W. J. W. 


Action of Nitric Acid on Phenolic Ethers. Kurt H. Meyer 

and Hans Gottlieb Rii.lroth {Bcr., 1919, 52. [v?], 1476 — 1489). 
—It has been known for some time that by-products with very 
intense colours are formed during the nitration of phenolic ethers. 
For example. Decker and Salonina isolaled a deep blue compound 
from thymol ethyl ether (A., 1902, i. 767). It is now shown that 
the substances can be isolated as perchlorates by diluting the nitra- 
tion products with ice-water, filtering, and adding the solution to 
perchloric acid. The salts yield dipheuylamiiie derivatives on 
rpduction, and are best regarded (with Decker) as quinonoid salts 
of subf=titu(ed diphenylhydroxylamiiic-.V-oxidos, NPh.O’OH. 
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This is the derivative of nitric acid which corresponds with 
diphenylarsinic acid, but attempts to isolate it or its metallic salts 
have been unsuccessful. In the case of the anisyl derivative, the 
attempts have led to the isolation of dianisylnitric oxide, 
NO(C6H,*OMe)2, 

which is more stable than diphenylnitric oxide (Wieland and 
Offenbacher. A., 1914, i, 955). 

In the action of nitric acid on phenolic ethers, there is obviously 
a choice of two reactions, the ordinary nitration and the present 

reaction, represented by the 




0 


o:n-ok 


annexed formula. Methyl 
groups, and especially meth- 
oxy-groups, in the meta- 
]}osition are favourable to 
tbis reaction, as they are to 
the coupling process with diazo-compounds. but whilst tbe pheno- 
menon seems to be most characteristic of phenolic ethers, it is not 
entirely confined to this class, for resorcinol behaves in a similar 
manner. 

The quinonoid prrchlornte of di-^-anisiylhj/droxylamine "^-oxide, 


> crystallises from acetone on the 

addition of light petroleum in coppery needles containing IHoO. 
which is lost at 50® in a vacuum desiccator. The solutions are red 
in deep lavors and pure bine in thin lavers or when very dilute. 
Reduction to di-?7-aTiisvlamine mav be effected bv means of stannous 
chloride or sodium iodide, and followed titrimetrically in each 
case. The perchlorate is reduced to di-yi-anhyJnitnc. oxide hv 
treatment with an alkali, or sodium iodide, nr zinc powder, in 
acetone, or. most convenientlv. bv dissolving it in pyridine and 
gradually adding water. The oxide crystallises in needles or 
platelet?, and has the appearance of copper powder, m. p. 150® 
(decomp.). Its reduction bv sodium iodide mav be followed volu- 
metrioallv. and it is rp-oxidised to the deep violet salts by hromine 
or concentrated mineral acids. 

Phenetole yields the violet-hrowui yercldorate of diphenetvlhydr- 
oxvlamine .V-oxide, decomp. 114®. and copper-coloured diphenetvl- 
nitric oxide. w-Tolvl methvl ether gives the of 5:5'-di- 

methoxvdi-w-tolylhvdroxvlamine A-oxide. dark crystals with lHr,0. 
decomp. I'l?®. o-Tolvl metlivl elher gives a mere trace of coloured 
salt, ■m-5-Xvlvl methvl ether yields the dark brown yerrhlnrafc 


of 5 ; 5^-dimethoxvdi-7J7-2-xvlvlhvdroxvlaTnine .V-oxide. 

Resorcinol dimethvl ether gives the ffrrhlnrate. of 2:4:2':4'- 
feiramethorydiphenvlhydrnrylamine N-orefc, C,r.HTvOqNCl,H.,0, as 
a violet-hrown powder, deromp. 17<S®. The deep green solutions of 
this hecome cornfiower-blue on adding two equivalents of stannous 
chloride, and colourless with four enuivalents. the final product 
being ’A^-idrfimeihorydij)1\er\vlnmivt, which forms large, 

colourless crystals, m. p. 71®. and yields a wt/ro.^o-derivative, m. p. 
U1®. Resorcinol diethyl eiher gives the corresponding yerchlorafi’. 
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Cj,H3{0Efc)2*N(;0)!CQH3(0Et)!0Et*C104, in very dark green, 
glistening needles, decomp. 131*^. 

Orcinol dimethyl ether yields the 'perchlorate of :b'‘teArn- 

’jfie,thoxydi- 0 ‘tolylhydroxylamine N - dark violet-brown 

needles, IHgO, decomp. 121®, and -b'-tetramethoxydi-O' 

tolylamine, m. p. 106®, and its m^mo-(X3mpound, m. p. 186®. If 

the product of the nitration 
of orcinol dimethyl ether is 
left with water, a red cojn- 
pmind, decomp. 150°, is 

deposited, probably repre- 
sented bv the annexed 

formula. 

Phloroglucinol trimethyl ether gives rise to the perchlorate of 
2 : 4 : 6 : 2^ : 4^ : ^‘-hexameihoxydipho^ylhydroxjflamine N-oxn/e, dark 
blue crystals, decomp. 189®. J. C. W. 


Me 

0Me<^ ^ 

not 


OMe 


0 


-/ \*o 

V-V 

OMe 


Aromatic Nitro-derivatives. X. Nitration of Thymol. 

M. Gita (Gazzetfa, 1919, 49 , ii, 158—166). — The author’s investi- 
gations on the trinitro-corapounds obtained on nitrating thymol 
and its ethyl and methyl ethers confirm the conclusions of Arm- 
strong and Reiiuie (Chem. yens, 1883, 47 , 115), Maldotti (A., 
1901. i, 80), and Larter (P., 1901, 183), namely, that Lallemand’s 
trinitrothymol and its ethers (Compt. rend., 1857. 37 , 498; 1857, 
38, 1022; 1860, 43 , 375, 459) are in reality trinitro-m-cresol and 
ds ethers. 

Further, the trinitro-coraponncl obtained bv nitrating either the 
retliyl or the ethyl ether of thymol reacts with hydrazine hvdrate 
n alcoholic solution, giving rise to 2:4 :6-t.rinitro-m-tolylhydrazine 
fponipare this vol., i, 100). Phenylhydrazine also reacts with these 
compounds, yielding the same product (compare this vol,, i, 98). 

Kitration of the ethyl ether of tliymol, dissolved in sulphuric 
acid, by means of fuming nitric acid at a moderately low tempera- 
ture and for a short time gives the ethyl ether of dinitro-w-cresol, 
p, 96 — 97® (compare Staedel and Kolb, A., 1891, 186). Further 
nitration of the latter yields the ethyl ether of 4 :5 :6-trinitro-7U- 
cresol, m, p. 75®. In the ethyl ether of dinitro-m-cresol obtained 
from thymol, one of the nitro-groups occupies the position formerly 
occupied by the faopropvl group, w’hich is evidently eliminated by 
the action of the nitric acid. T. TI. P. 


Transformation of cycloHexanones into Catechols. Guido 

Cl'smaxo (dtti R. A read. Lincei, 1919. [v], 28 . ii. 30 — 33b — 
^UfJn/lkopropyJrafechoJ, r,oH,40.,. obtained either as such by heatr 
iTig monobronio-Buchii-camphor above its meltinsr point or as 
diacetvl derivative by heating the same bromo compound with 
Hcctic anbvdride and anhydrous sodium acetate in a reflux a]p.>ara- 
tus, otystallises in colourless ]irisnis, m. p. 48®, b. p. about flTOb 
gives a green coloration with ferric chloride ia alcoholic solution, 
and in aqueous solution, especially rapidly in presence of alkali, 
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undergoes oxidation to a hydroxytkyiuoquiiione, m. p. about 165°; 
this oxidation is favoured also by organic bases, such as aniline, 
which giv^ a violet-blue coloration. With phenylcarbimide, it 
yields the crystalline phenylurethaney C24H240,N2, m. p. 170°. 

T. H. P. 

Molybdic Acid-Catecbol Compounds. R, F. Weinland 
and Fritz Gaisser {Zeifseh. anorg. Chem.. 1919, 108, 231 — 247). 
— It has been found that catechol reacts with molybdates in aqueous 
solution to form coloured compounds in which an atom of the 
oxygen of the molybdate molecule has been displaced by the cate- 
chol residue (C^HjOj). The simplest of these compounds is pre- 
pared by mixing solutions of ammonium molybdate and catechol, in 
the proportion of 1 molecule of the former to from G to 12 of the 
latter, and allowing the solution to evaporate, when large, deep red 
crystals in the form of four- or six-sided columns with sharp 
pyramidal ends are obtained. They can be recrystallised from 
water, methyl, or ethyl alcohol, and in each case have the composi- 
tion represented by the formula (NH,)H[JIoO3(Cf,H,O2)],iH,0. 
The aqueous solution is gradually decolorised by acids, and the 
compound is also decomposed by alkalis. Corresponding salts of the 
alkali metals could not be prepared, but by the action of pyridine 
on the ammonium compound two new compounds were obtained, an 
ammonium pyridine compound, brownish-red needles, easily soluble 
in water and methyl alcohol, less easily in ethyl alcohol, to which 
the formula (NH,)(C5n5NH)[Mo03(C5H,0.,)J,|H20, is given, and 
a pyridine salt. The latter can also be prepared by heating an 
aqueous solution of molybdic anhydride (1 mol.), catechol (1 mol,), 
and pyridine (2 to 3 mols.). It forms orange-red aggregates of 
microscopic needles, m. p. 60°, and its composition corresponds wilt; 
the formula (Ci,H5N)H.2[Mo03(C„H,0..)],b5H;0. An anhydrous 
quinoline salt corresponding in composition with the above am- 
monium pyridine compound, and a tetramethylammoniuin com- 
pound having the formula NMe4H[Mo03(Cf,H402)l were also 
prepared. An anhydrous dipyridine salt was also obtained. 

A dipyridine-dicatechol molybdate was obtained from a solution 
in which one molecular proportion of molybdic acid was heated with 
two of catechol and five to ten of pyridine. It forms bright red, 
six-sided tables, and can he recrystallised from methyl alcohol nil 
changed, but not from water or ethyl alcohol. It has the composi- 
tion (C5H5NH).2 [Mo 0.2(C3H40 o).,], m. p. 137°, In presence of more 
than two molecular proportions of catechol,' the last compound 
crystallises with the excess of catechol in varying quantities. The 
compounds isolated contained: (1) C3ll4(0H),,2H,,0, m. p, 53°: 
(2) JC„H4(0H).„ m. p. 142°; (3) l-5C3H4(OH)„2n„6, m. p. 138°. 

E, H. R. 

m-Anisyltellurium Compounds. Kari. Leueber {Ber., ID 13, 

'52, [j3], 1989 — 1992. Compare A., 1917, i, 131). — Di-m-anisvl 
telluride has been prepared by the action of inagnesiuiu ?n auievl 
iodide on tellurium dibromide; it is purified by cuiivcrsiou into iht 
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crystalline dibromide and reduction of the latter with magnesium 
methyl iodide. 

Oi-m-anisyltdUmJr-, Te(C 5 H 4 -OMe) 2 , is a pale yellow oil, b. ]i, 
247 — 252°/34 — 36 mm., which gives rise to the following di-m- 
uimyltdluronium compounds in the usual way; dichloride, slender, 
felted needles, m. p. 162 — 163°; dilromide, .small, felted needles, 
m. p. 185 — 186°; di-iodide, minute, golden-yellow Jieedles, rn. p. 
167—168° (decomp.), after softening at 163°; oxide, 
TeO(C(;H,-OMe)2, 

amorphous powder, which softens at 69° and is completely molten 
at 90°; methiodide, not obtained in the pure condition. It also 
forms additive compounds with the mercuric haloids as follows: 
iodide, Te(C 5 H 4 -OMe) 2 ,Ifgl 5 , yellow needles, m. p. 122 — 123°, after 
softening at 120°; bromide, needles, m. p. 114 — 115° (decomp.), 
after softening at 108°; chloride, colourless, amorphous powder, 
which softens at 83° and is completely molten at about 89°. 

H. \V. 

A Simple and Convenient Way to Prepare Aromatic 
Selenium Compounds. A. Bchoeliek (Ber., 1919, 52, [B], 
l.il7— 1518). — Instead of treating diazotised anilines with alkali 
seleiiides or selenocyanates, which involve the use of hydrogen 
selenide in their preparation, the same results may be obtained with 
alkali polyselenides. A reagent is best obtained by fusing black 
selenium with potassium hydroxide and dissolving the product in 
ice-water. About twice the theoretical quantity is applied to the 
diazonium compound, 75% of the excess being precipitated during 
the reaction and the remainder recovered from the mother liquors 
of the organic selenide by the action of sulphur dioxide. 

Benzenediazotiium chloride gives an 80% yield of diphenyl 
selenide, whilst diazotised anthranilic acid gives a mixture of 
disclenide (85%) and monoselenide (compare Lesser and Weiss, A., 
1913, i, 1184; 1915, i, 445). J. C. W. 

Cholesterol. XXVIII. Transformation of Cholesterol 
into Cholanic Acid. A. Wi.vuaus and K. Neukiuchex (Ber., 
1919, 52, [ii], 1915 — 1919).— It has often been surmised that cholic 
acid, C-hH^dOs, is intimately connected with cholesterol, C.,jir 4 f, 0 , 
especially as they give similar colour reactions, but a direct proof 
has necessitated several years of experiment, A clue was first found 
in the fact that cholesterol yields acetone on oxidation with chromic 
acid, whereas cholic acid does not. that is, the difference in the 
carbon content is that of an fsopropyl group (A,, 1918, ii, 22). 
Cholanic acid, which has the three hydroxyl groups of 

cholic acid replaced by hydrogen, behaves in the same way (Wieland 
and Weil, A., 1912, i, 831). This led the authors to attempt the 
teiioval of the iVopropyl group from a suitable cbolesterol deriv- 
ative, and as a substance in which there are no complications left 
in the nuclear parts of the molecule, they have chosen cholestane, 
the product obtained by the chemical reduction of chole- 
sterol. 
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When cholestane is oxidised by chromic acid in glacial acetic acid 
it gives an, acid which is remarkably like cholanic acid, but oii 
comparing it with a specimen provided by Wieland it proves to be 
an isomcride after all. The isomerism is akin to that which exists 
between cholesterol, dihydrocholesterol, and cholestane on the one 
hand and coprosterol and ^-cholestane on the other, for when 
i^-cholestaue is oxidised in the same way the product is the true 
cholanic acid, 

Cholanic acid has m. p. 164° and its ethyl ester crystallises in 
long needles, m, p. 93 — 94°; isocholanic acid has m. p. 162° (the 
mixture begins to soften at 150° and is clear at 155°), the methi/l 
ester has m. p. 79 — 80°, and the etht/l ester crystallises in leaflets 
m. p, 79°. J. C. W. ’ 

Xanthosterol, a Crystalline Compound from the Bark of 
Xanthoxylum Budrunga. H. Dietkble {Arch. Pharm., 1919, 
257, 260 — 263). — Xanthosterol, CesHroO, obtained in about 0'255i 
yield by extracting the bark of Xanlhoxi/lum Budrunga with light 
petroleum, forms slender, white needles, m. p. 213 — 214°. Its mole- 
cule contains a hydroxyl group, and it forms a henioyl derivative, 
C 3 |)H 440 , 2 , fine needles, m. p. 261 — 265°; an ethijharhonato-im\-- 
ative, C.jsHjjO-COjEt, white, nodular crystals, ni. p. 175 — 176°; a 
methyh-arhonato-dcrivative, CoailueO'CO.jMe, greasy leaflets, m. p, 
191 — 193°; and a iiromo-derivative, C^fljjOBr, colourless needles, 
m. p. 169 — 170°. 

Its reactions indicate xanthosterol to be an alcohol related to 
lupeol (compare likierr.ik. A., 1891, 551, 1446; Sack and I'ollens, 
A., 1904, i, 1011) and to alstol (Sack and Tollens, loc. cit.). With 
concentrated sulphuric acid, it yields a yellow coloration, which 
changes to brown with a slight green fluorescence on heating. When 
its chloroform solution is treated with concentrated sulphuric acid, 
the chloroform gradually becomes pale yellow with a green fluores- 
cence and the acid brown; evaporation of this chloroform solution 
leaves a violet residue. Addition of concentrated sulphuric acid, 
diop by drop, to a solution of .xanthosterol in acetic anhydride gives 
a stable, red coloration. 

The bark of Xanlliu.tglum Budrunga contains also an alkaloid, to 
be studied later. T. H, h. 

Condensation of Formaldehyde with some Unsaturated 
Compound-s. H. J. Priss {Proc. K. Akad. Welensch. Amsterdam, 
1919, 22, 51- 56. Compare A., 1917, i, 685; 1918, i, 261).— The 
condensation of formaldehyde with styrene, anethole, camphene, 
and cedrene has been studied. The reaction with styrene yields 
B-phenyltrimethylene glycol (loc. cii.), b, p. 176°/13 uno., 
Dj 1T161, 1 54267, and its methylene ether, b. p. 128—130°, 

D)’ 1 1111, I'h" 1'53063, Anethole yields the methylene ether of 
Y-methoxyphenylbuiyle.ne glycol, b. p. 168 — 170°/13 nim, 
D’5 1'1197, n'* l a3438. On boiling a solution of trioxymethylene 
in acetic acid with camphene for three days, komocamphenol ace- 
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late ia produced, an oil, b. p. 124 — 128°/ 13 mm., DJ” 1’0013, n'l 
1 18209. A mixture of cedrene with an equivalent quantity of 
formaldehyde in 15% sulphuric acid and acetic acid on stirring for 
three duya yields homocedrenol, b. p. 168 — 171°/ 13 mm., Df r0270, 
r51826, along with products of considerably higher boiling 
point. J. F. S. 

Manufacture of Synthetic Drugs [Adrenaline]. Nanayoshi 
Nagai (Brit. Pat. 118298). — Equimolecular proportions of nitro- 
niethane and diacetylprotocatechualdehyde, prepared by the inter- 
action of protocatechualdehyde and acetyl chloride or acetic anhy- 
dride, are condensed at ordinary temperatures in presence of a 
dilute solution of a weak alkali to diacetoxyphenyinitroethanol, 
CjH 3(0 Ac) 2‘CH(OII)-CH.,-NO2. The crystalline product is col- 
lected, washed free from protocatechualdehyde with ether, and 
treated with acetic acid and zinc dust in presence of a 35% form- 
aldehyde solution containing a molecular equivalent of formalde- 
hyde, whereby simultaneous reduction and methylation take place 
with the production of diacetoxyphenylmethylaminoethanol, 
C5ll3(OAc)2'CH(OH)’CH2'KHMe. The zinc is precipitated from 
the reaction mixture as sulphide, and to the filtered solution the 
requisite amount of hydrochloric acid is added to effect hydrolysis 
and to combine with the liberated base. On evaporation at a low 
temperature in a vacuum, crystals of dihydroxyphenylmethylamino- 
ethanol hydrochloride (adrenaline hydrochloride) are obtained. 

G, F. M. 

Benzoylation of some Hydroxy- or Amino aromatic 
Compounds. Fr^dsbic Reverdix [Helv. Clurn. Acta, 1919, 2, 
729). — The author has recently succeeded in effecting certain diiS- 
cult benzoylations by benzoyl chloride in the presence of a little 
concentrated sulphuric acid (A., 1918, i, 53G) ; the latter substance 
has been employed previously for benzoylation with benzoic anhy- 
dride. H. W. 

Manufacture of /T-Halogen-ethylaminobenzoic Acid Esters. 

.SociETE Chimique des Usi.n'Es DC Rhone (Brit. Pat. 128553). — 
3-Balogen-ethyl-p aminobcnzoic esters of the general formula 
.TCHj-CHo'NH-CjHj-COiR, where X is a halogen and R an alkyl 
grouj), are obtained by treating the corresponding hydroxyethyl 
compounds (Brit. Pat. 128552) with halogenatiug agents, such as 
phosphorus or sulphur haloids, thionyl chloride, or bromide, etc., 
preferably in the presence of a diluent such as benzene or a tertiary 
amine. Ethy! ^-chlorocthijl-f-nminohenzoate. is a crystalline sub- 
stance, melting at 69°, and boiling at 183° at 3 mm. pressure. 
[See also J. Soc. Chem. In<l., 1920, 43a.] G. F. M. 

Manufacture of /3-Alkylaminoethylaminobenzoic Alkyl 
Esters. Soci^ii Cbimique des U.sines du Rhone (Brit. Pat. 
128554). — ^S-Alkylaminoethyl-p-amiuobenzoic esters are obtained by 
heating for several hours in a closed vessel at a temperature of 

C* 2 
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about 100° a mixture of an alkylamine and a 3-halogeuethyl-^;- 
aiuinobenzoic ester (see preceding abstract). Ethyl fi-tUelhylamino- 
ethylaminob'emoafe, NEtj'CH/CHo-NH'C^Hj'COjEt, prepared thus 
from dietbylamine and etbyl j8'Ch!oroetbyl-p-aminobenzoate, is au 
oil giving a water-soluble monohyilrochlnride when evaporated to 
dryness with the requisite quantity of dilute hydrochloric acid. On 
recrystallisation from alcohol the hydrochloride gives white needles 
melting at 156°, G. F. M. 

Manufacture of Substituted Benzoic Acid Esters. 

SociETE CHiMtciUE DES UsiNEs Bu Rhone (Brit. Pat. 128912),— Di. 
B-halogen-ethyl-/j-aminobenzoic acid esters of the general formula 
N(CH2'CH2X)2 -CjH 4-C02R, where X is a halogen and R an alkyl 
group, are prepared in the same way as the monohalogen esters 
(see Brit. Pat. 128S53, preceding page), starting from the di-d- 
hydroxyethylaininobenzoic esters (see Brit. Pat. 128552). Ethyl 
di-^-chloroethyl-f-aminobenzoale melts at 53° and boils at 216°/ 
3 mm. with slight decomposition. By the method described in Brit, 
Pat, 128554 (preceding abstract) the dichloro-esters may be con- 
verted into di-/3-alkylaminoethyl-p-aminobenzoic esters. Thus 
dietbylamine and ethyl di-3-chloroethylamiuobenzoate give tthyl 
tetrMihyldiammodiethyl-THiminnhe.moale, 

N(Cli.-CII,-NEt,,),-C8H4-C02Et, 

which forms a crystalline mass, soluble in dilute hydrochloric acid 
to give a dihydrochloride; this on crystallisation from alcohol 
forms white upedles, in. p. 194 -195°. G. F. M. 

Some Derivatives of p-Dimetbylaminobenzoic Acid. H. 

Riviee and Ch. Schneider {Ilelv. Chim. Acta, 1919, 2, 717—719), 
— Ethyl ji-(hmethylamhwbenzoale crystallises in colourless leaflets, 
m. p. 67 — 68°. p-Dimethy!aminobenzanilide has m. p. 181 — 182° 
(compare Staudinger and Endle, A., 1917, i, 646), and is converted 
by phosphorus pentachloride into the hydrochloride of j>-dimethijl- 
aminobemanilide iminochloride, NPh;CChC,;H 4 -NMe>,HCl, p-i)i- 
methylaminothiobe.mandiile, from the anilide and phosphorus 
pentasulphide, forms yellow needles, in. p. 170 — 171°, H. \V. 

The Replacement of Halogen attached to a Ring Carbon 
Atom by other Substituents. I. Replacement of Halogen 
by the Carboxyl Group, Karl "W. Rosf.nmund and Erich 
biRvt:K {litr., 1919, 52. [li\, 1749 — 1756). — Ilalogen atoms in aro- 
matic compounds can be directly replaced by carboxyl groups by 
heating the conijiuunds with aqueous or aqueous-alcoholic potass- 
iuni cyanide and a little cuprous cyanide for some hours at about 
200° in strong, sealed tubes. Good results have been obtained witli 
halogen derivatives of benzene (mono- and di-), toluene, aniline, 
nitrobenzene, phenol, carboxylic acids, naphthalene, and thiopheii. 
Apparently, copper is the unique catalyst in such condensations, for 
in the well-known and easier case of the replacement of halogen by 
the amino-group, silver, nickel, cobalt, zinc, and cadmium salts are 
almost ineffective. 
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The following examples are given. Benzoic acid from bromo- 
benzene, /j-toluic acid from ^bromotoluene, jj-aminobenzoic acid 
from /^-bromoaniline, terephthalic acid from /^-dibromobenzene, 
anisic acid from p-bromoanisole, the three phthalic acids from the 
three bromobenzoic acids, a-naphthoic acid from a-bromonaphth- 
alene, thiophen-2-carboxylic acid from 2-bromothiophen, and 
Q-'^\A-dimethoxybemoylhenzoic acid, Cgirjj(OMe)o*CO'C<-H4*C02H, 
sirall needles, m. p. 208 — 209*^, from 2-hTomo-2' -A’-dimethoxyhenzo- 
phcnone {o-bromohenzoylveratrole), stout plates, m. p, 154 — 155^, 
this being obtained by the Friedel and Crafts’s reaction. 

The behaviour of chloronitrobenzenes towards potassium cyanide 
was investigated by Richter (1871-1873), who found that the meta- 
and para-compounds gave chlorobenzoic acids when heated with 
the cyanide solutions at 200*^ whereas o-chloronitrobenzene was 
unaffected. It is now found that the last isomeride yields o-nitro* 
benzoic acid if a little cuprous cyanide is present and the tempera- 
ture is not allowed to rise above 195'^, whereas at about 210° 
phthalic acid and another substance, free from nitrogen and 
chlorine, are the products. J. C. W. 

Preparation of Tyrosine for the Tyrosinase Reaction. 

3f. W. Beijerikck (fV/rm. W'erkbkd, 1919. 16, 1494 - -1495),--A 
small quantity of trypsiiiinn activuni is added to a 10% solution of 
pepton siccum, the mixture being )nil in a stoppered flask and 
shaken ^'ith a little chlorofonii to prevent decomposition by 
anaerobe bacteria. The flask is kept in a thenuo.stat at 40 ° with 
occasional agitation. After ten to fourteen days the peptone will 
bo converted into tyrosine. Evyhorhm laihyrm, Jicta vitlynris, 
Morns nigra, and Microsyira fyrosinatira are recommended as 
sources of tyrosinase. W. J. W. 

Intra- and Inter-molecular Active Forces and their 
Significance in Atomic Rearrangements, in Racemisation, 
and in Asymmetric Synthesis. Kmil Eble.s.mever {Btochcm. 
Zeifsc/i,, 1919, 97, 198 — 245). — On reducing active pheuylbromo- 
kctic acid with zinc in hot alcoholic solution one half of it passes 
into phenyl-i3-lactic acid and the other half into cinnamic acid, 
When the zinc salts of the acids are decomposed with dilute sul- 
ihuric acid and the cinnamic acid is extracted with ether, it is 
ound to be optically active, rotating in the same direction as the 
ictive phenylbromolactic acid from which it is derived. That this 
ictivity of the cinnamic acid is not due to contamination with 
phenyl-lactic acid i.s shown by experiments in which repeated extrac- 
tions with water still leave an active cinnamic acid. This is further 
confirmed by the fact that a mixture of /-cinnamic acid with 
active phenyl-lactic acid of the same optical activity as that shown 
k' the active cinnamic acid differs from it in other respects. The 
active cinnamic acid obtained as above shows an asymmetric crystal- 
line form. On brominatiug a mixture of the zinc salts of cf-pheuvl- 
kctic acid and mnnamic acid the /-dibromide of cinnamic acid is 
obtained. On the other hand, /-phenyl-lactic acid and i-ciunamic 
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acid yield the rf-dibromide. The reduction products of I- and d- 
pbenylbromolactic acids, likewise, yield dibromidea of cinnamic acid 
of the opposite rotation to the phenylbromolactic acids employed. 
Further experiments with ^f-tartaric acid, /-chlorosuccinic acid 
^mandelic acid, and f-cinnamic acid have shown the following:^ 

i-Cinnamic acid with d-tartaric acid yields f-cinnamic acid r 
Big — > rf-dibromide. 

t-Cinnamic acid with /-chlorosuccinic acid yields d-cinnaniic 
acid Rfg — > /-dibromide. 

i-Cinnamic acid with f-mandelic acid yields d-cinnamic acid^ 
Br2 — > ^dibrom^de. 

On treating f/-cinchonine with / cinnamic acid, /-cinnamic acid is 
obtained, and on broinination the //-dibromide is formed. 

As the geometrical isomeric formula of cinnamic acid with the 
double bond cannot account for tlie active cinnamic acids, the 
author suggests a stereoisomeric structure with free unsaturated 
affinities thus : 




He also suggests that the activation of the cinnamic acid in the 
above reactions is brought about by the induction influence of 
the asymmetric active components involved in the reactions, 
namely, the phenyl-lactic acids, (Martaric acid, /-chlorosuccinio 
acid, etc. 

The stereoisomerism of the optically active /.sovaleric acid obtained 
by the author and Landsberger from the brucine salt of methyl- 
ethylmalonic acid is also discussed. S. Z. 

The Explanation of the Reciprocal Action of Asymmetric 
Substances with an Asymmetric Carbon Atom on Cinnamic 
and Q//o-Cinnamic Acids as Based on the Author's 
Isomerism Theory of the Ethylene Derivatives. Fmil 
Erlenmeyer {Bioche-m. 1919, 97, 245— 255).— Applying 

the theory advancetl in the preceding paper, the author discusses 
the action of ^^onie asymmetric substances on cinnamic and 
cinnamic acids. The stereoisomeric formulse of storax-o-cinnamic 
acid, storax-3-ciiinamic acid, triclinic cinnamic acid, ft/Zoeinnamie 
acid, /^ocinnamic acid (Liebermann), and ffiocinnaTviic acid (Erlen 
meyer, sen.) are discussed. S S. 
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Walden’s Inversion. Emil Erlenmeteb (Bioehm. Zeitsch., 
1919, 97 , 255 — 261). — A theoretical paper. Walden's inversion 
ia discussed' in the light of the author’s “ induction ” theory 
described in the preceding abstracts. S. S. Z. 

Concerning the Force Emanating from Asymmetric 
Molecules and its Significance in Biochemistry. Emil 
Erlenmevee {Biochem. Zeitsch., 1919, 97 , 261 — 311). — A 
theoretical paper. A lengthy exposition of the author’s theory as 
to the stereoisomerism of ethylene derivatives and the “ induction ” 
influence of asymmetric active compounds (see preceding abstracts). 
Many observations already made in stereochemistry and bio- 
chemistry are discussed in the light of the new hypotheses. 

s. s. z. 

Compounds of Molybdic Acid with Aromatic o-Hydr- 
oxy-Acids (Salicylic Acid and o Hydroxynaphthoic Acid). 

R. F. Weinland and Kcut Zimmerm.an.n (Zeitsch. anorg. Chem., 
1919, 108, 248 — 266). — It has been found that salicylic acid and 
a-hydroxynaphthoic acid combine with molybdic acid to form a 
series of coloured complex compounds. The complex acids them- 
selves could not be isolated, but a number of pyridine, quinoline, 
and tetramethylammonium salts were prepared in crystalline con- 
dition. No compounds are formed between molybdic acid and m- 
or p-hydroxybenzoic acids. The evidence indicates that only 
the hydroxy-group of the organic acid interacts with the molybdic 
acid, not the carboxyl group. 

By heating together in aqueous solution molybdic anhydride, 
salicylic acid, and pyridine in Ihe molecular proportions 1:7:7, a 
deep vellow salt crystallising in thick, irregular, six-sided tables 
ivas obtained having the composition 

4[MoO_,(0-CJIpCO.,).,in,,,9C,H5N,4H.,0 
(No. 1). When prepared in methyl-alcoholic solution, the same salt 
was obtained anhydrous. It cannot be recn-stallised unchanged. 
Quinoline and tetr.imethvlammonium salts of the same complex 
arid were prepared, and were all vellow. The, corresponding 
pvridine salt containing o-hydroxvnaphthoic acid ia yellow. This 
is a complex acid salt containing 1.5 molecules of hydroxynaphthoic 
acid to 7 of molvbdic acid and 13 of pvridine (No. 5). When this 
is heated with methvl alcohol, it is changed into the normal salt, 
MoO,(0-C,(,Hf,-CO.,'!..(H-a,H-,N),,.5H.,0 (No. 6), When the com- 
pound No. 1 is heated with methxd alcohol, a new compound 
cr 3 -stallises which has Ihe ooninosition 

6[C;H,0.(Mo,.0;)lTI.,.70,H:,N,3CH,,-OH 
(No. 11). This compound contains the new acid, 
[C,JI,(CO.;)Mo.,0;]n,,. 

The same anion appears to be present in a ilesh-red compound 
which is formed liv heatino the nvridiiie salt No. 1 with water, and 
has the formula 8[C;H,0.,(Mo.,0-)ln..,9C,H,N (No, 10). A similar 
flesh-coloured salt is obtained when No. 11 is heated in water; this 
the composition 
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heating the salt No. 5 with water, a yellowish-grey compound is 
obtained having the composition [CjjH,502(Mo03)2] jC^HsN (No. 13). 

Sodium, potassium, and ammonium salts of salicylomolybdio 
acid were’ also prepared. These were brownish-red compounds of 
very complex constitution, and appear to be double salts of mono- 
salicylomolybdic acid, [Mo03'0*CgH4‘C02]H2, and disalicylomolybdic 
acid, [Mo0.2(0-C|.nj-C0,),)H2. E. H. E. 

A New Disalicylide. Richard Anschutz [with Hans Jansen, 
Alfred Lublin, and Georg Metzges] {Ber., 1919, 52, [B\, 
1875— 1895).— By the distillation of o-acctoxybenzoic acid under 
less than 20 mm. pressure, the author has obtained Einhorn and 
Pfeiffer’s disalicylide, m. p. 200*^ (A., 1901, i, 712), and a new 
isomeride, m. p. 213°. which is less soluble in chloroform than the 
old one. It is found that the new isomeride, designated 
a-dhalicyluk (small, glistening prisms, m. p. 213°), is the normal 

disalicylide of the formula whereas the older, 

B-dkaUcylide, is probably represented by the anne.xed formula. 
When distilled under reduced pressure, each passes 
CjH, — 0 to a slight extent into the other, hut under atmo- 

I I spheric pressure they both give xanthone and 
carbon dioxide. Several other salicylic acid deriv- 
I I atives give the same pair of disalicylides when care- 

0 CjH, fully distilled under reduced pre.ssure, namely, 

tetrasalicylide, polysalicylide, diplosal (salicoyl- 
salioylic acid), acetyldiplosal (o-2-acetoxybenzoyloxybenzoic acid, 
D.R.-P. 236196), and 2:2'-diacetoxyhenzoio anhydride (from 
aspirin, by the action of thionvl chloride and pyridine, D.R.-P. 
201329). 

The a-disalicylide reacts with boiling alcohols to give the esters 
of diplosal; methyl o-'l-hydrnxyhemnyloxyhemoate [methyl 
mlkoyhalicylnte), OH'CjH^-CO’O'CjHj-CO.jMe, has m. p. 86 — 87°, 
and the ethyl ester, m. p. 59°, agreeing with specimens made by 
the action of alcoholic hydrogen chloride on diplosal. The 
/l-disalicylide is much more stable towards alcohols. When heated 
with methyl alcohol at 150° for six hours, it is partly converted 
into methyl salicylate. Similarly, the a-isomeride reacts with 
ammonia in chloroform solution about five times as fast as the 
|3-form, giving the amrnonivm, dimJicoytimide 
(HO-CeHj-CO)2N-NH4. 

This is a canary-yellow powder which may he obtained from methyl 
salicylate, through the amide and imide (Schulerud, A., 1881, 42). 
The ammonium salt has been converted into the following salts: 
edver, (HO'C,5H4’CO).,N*Ag; caJeium, CaX.,,2H„0; sfronthm, 
SrX2,3H20; harium, BaX2,H20; rnercwnV, IlgX; cupric, CuX; 
and lead, PhX, a-Disalicylide also reacts with aniline and 
p-toluidine at about 100°, giving dircdkoj/Ianilide, 
NPh(CO-C„H4-Ori)o, 

m. p, 165°, and disalicoyl-p-toluidide, m. p. 149°. 


J. C. W. 
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Isomerism of [Methyl] o-Benzoylhenzoate. A. Hantzsch 

{Ber., 1919, 62, [B], 1572— 1573).— McMullen (A, 1916, i, 560) 
tloubted the existence of isomerism in the case of methyl o-benzoyl- 
beiizoate because he could not obtain the ^-form described by 
^feyer (A., 1904, i, 747). Hantzsch points out that he was success- 
ful in isolating this isomeride (A., 1916, i, 399). J. C. W. 

Oxidative Degradation of Dehydrowofenchoic Acid fDe- 
liydroj.wfenchocamphoric Acid]. N. J. Toivonev (Annalen, 
19)9, 419 , 176 — 216). — The experiments were originally under- 
taken with the object of elucidating the composition of dehydro- 
ix'ofenchoic acid ; meanwhile, this has been accomplished by other 
methods (compare Asehan, A., 1913, i. 19^^), and the paper mainly 
rrives an account of an instance of abnormal oxidation by pei- 
manganate in alkaline solution. 

r//-Dehydroi6‘ofenchoic acid was prepared by the successive action 
of phosphorus pentachloride and bromine on //^‘je</fencboic acid, 
conversion of the product into the ethyl ester, removal of hydrogen 
bromide frtm the latter by means of quinoline, aud subsequent 
hydrolysis; it has m. p. 190 — 191'^, and is soluble in water at 25° 
to the extent of O' 1061 gram in 100 grams. The ethvl ester has 
K p. 131— 134°/9— 10 mm., 260-262°/772 mm,, ‘Of 1-0I21, 
i’45738. The monoethyl ester (j0 form 1) is a colourless, viscous 
liquid, b. p, 168 — 17P/9 mm., l>f r0730. whil-t a second 
mdifcaiion (a-form?) has b. ]). 178 ■ 180*^/15 nun., m. p. 

Of 10737, nfr 1*47232. Attempts lo convert the acid into an 
anhydride by means of acetyl chloride were unsuccessful, and it 
was not isomerised by a mi.xturo of glacial acetic and hydrochloric 
acids (D 1*2). It did not unite with liromine. Hydrogen bromide, 
'on the other hand, readily combined with it. yielding an ncu^ 
CjyHj-O^Br, m. p. 267° (decomp.), which was not dehydrated by 
aatyl chloride, and, on energetic reduction, gave r-c/V/so-fen- 
choic acid. (The investigation of this action is not yet com- 
pleted.) d-/Je/f7/f7miso/( nc/rmr ar?V/, prepared similarly to the 
(•//-acid, forms monoclinic needles and leaflets, m. p. 170 — 171°, 

-!-30’28° in alcoholic solution, and is soluble in water to the 
e.vteiit of (}*3761 gram in 100 grams at 25°. The diethyl ester is 
a colourless, mobile liquid, b. p. 123°/6 mm., 261- -262° -772 mm.. 
Of 1‘0130. nfy T45892. fa]^’ - 36'69°. The monocf/iv? ester 
f^-form?) has b. p. I64°/8 mm., Df 1-0760, '1-46931, 

[2]d+ 40'26° whilst the corresponding a-varieft/ (?) has b. p. 
1G9— 170°/8 mm., m. p. 46 — 47°, 19*71° in alcoholic solu- 

tion, IDrhydrobofefJchoir acid has m. p. 170—171°, [a]n -30‘43° 
in alcohol, and dissolves in water to the extent of 0*3735 gram in 
100 grams at 25° (diefht/I ester, colourless, mobile liquid, b. p, 
MO~143°/10 mm., 262— 263°/772 mm.. Df 1*0145, 1'45709. 

'3618°; jnonocihyJ ester, [jS-form], colourless, almost odour- 
k s, viscous liquid, h. p. 172 — 175°.M0 mm.). 

^\heii a faintly alkaline solution of dehydrof-<ofenchoic acid is 
oxidised by potassium pertnanganate (1*^^ at 0°. about two atoms 
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of oxygen are absorbed, and the syrupy product appears to consist 
mainly of a factonic acid, which could not be isolated in the pure 
condition. At ordinary temperatures under the same conditions, 
oxidation proceeds until rather more than four atoms of oxygen 
have been used, and the product is a crystalline acid, CgHjoOj (see 
later). If, however, a brisk current ot carbon dioxide is paaserl 
through the mixture during oxidation and an excess of acid is 
immediately added, aS-dii-elo-^B-dime/hi/lhexoic acid, 
CO.,H-CO-CMe,-CH„-COMe, 

is obtained as a colourless, viscous liquid, which can be neither 
caused to crystallise nor distilled, even under diminished pressure. 
It does not appear to react normally with pheuylhydrazine or senii- 
carbazide, but its constitution follows from its oxidation bv 
hyiirogeii peroxide tomesitrmic acid, CO-,n‘CMe.,’CHo'COMe, ni, p, 
75° (semicarbazone, m. p. 197'5° [decomp. j, pheuylhydrazone, m, ]! 
135°). The acid is converted by boiling dilute solutions of alkali 
hydroxides into the acid, C,II||,0,. which is identical with the sub- 
stance described by Perkin, Thorpe, and Walker (T., 1901, 79, 
729), to which they ascribed the annexed formula. It has m, p. 

180° (semienrhmone, m. p, 235°, phenvl- 

Me,;C C'COjH hydrazone, yellow needles, m. p, 222°, me.thil 

I /Air ester, colourless, moderately mobile liquid 

/ b. p. 112— I13°/I4 mm., Df l-078;b 

HC CO )ij?' i'47860). It is converted by bromine in 

acetic acid solution into a dihromo-aeiil, 
CgHidOsBrg, shining, rhombic leaflets, m. p. 164°, which, on reduc- 
tion with zinc dust and acetic acid, yields dimethylci/cfopentanone- 
carboxylic acid, m. p. 104°, which is also obtained by reduction of 
the acid. CiH„|0.,. itself (compare Perkin, Walker, and Thorpe, lor 
cit.). When oxidised by permanganate in alkaline solution, it 
yields aa-dihydrnx;i-&B-dmethylqhitaric acid, m. p. 85° (which, 
when preserved in a vacuum desiccator, readily passes into a-htii- 
Sff-dimethylylxlaric acid, m. p. 99°), and as-dimethylsuccinic acid. 
The author donbts the correctness of the formula ascribed to the 
acid, CgHjdOg, by Perkin, Walker, and Thorpe, and prefers to 
regard it as 5 : o-dimethyl-i'-cyc/openten-S-one-l -carboxylic acid, 
its oxidation occurring in accordance wdth the scheme : 

CMe-C-COjH CMe./C(OH),-CO„H P.MepCOjH 

C]l~lo CH,-CO,H CF,-CO,H 

H, W. 

The Derivation of Valency Laws. The Principle of 
Cationic Partial Valencies. Hcr.o Kacfpmaxn (Bcr., 1919, 52 
\J1\ 1422 — 14,35). — In connexion with the problem of halochroin- 
ism, it has already been shown that the basic functions of the dye 
and the colour of its salts do not always run parallel. In the case 
of some dimethoxy derivatives of I riphenylcarbinol, for example, i! 
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has been found that whereas the 2:4-coinpounds are more basic 
than the 3:4-, and these much more so than the 2 :5'isomerides, the 
latter give the deepest coloured salts. That is, resorcinol derivatives 
ffive the strongest bases, but quinol derivatives the most deeply 
coloured salts (A., 1914, i, 39). The principle may be established, 
therefore, that two auxochromes have the greatest effect on a 
chromogen when they are in the para-positioii to each other. This 
principle has already been tested in the case of benzene derivatives 
having the auxochroine and chromophore in the same ring (A., 
1906, i, 841; 191], i, 368, 930; 1912, i, 863), but now, in order to 
throw light on the triphenylcarbinol salts, it has been examined 
in the case of some compounds in w'hich the chromophore is con- 
iKcted by a carbon chain to the nucleus. The methoxyl group k 
chosou as the auxochrome. to avoid complications such as quinoiioid 
isomerism and betaine-like salt formation. As the following table 
diuws, the 2 : 5-isomerides have the deepest shades of colour. 
Chromophore. 2:5*. 3:4-. 2 1 4-. 

CHiCH'NOg Orange-red Yellow Yellow 

CHjCMe NOj Orange Pale yellow Yellow 

CH:CPh-NOj Orange Lemon-yellow Yellow 

CH:CPh COjH Pale yellow White IMiite 

CHjCPh'CN •; Yellow White Pale yellow 

CH|C(CN)'COjKt Yellow or orange White Greenish-yellow 

CH;C(CN)'CN Golden-yellow Pale yellow Pale yellow 

CH;CPz CN Yellow or orange Straw-yellow Pale vellow 

/CO^ 

CH.'CC ... Brick-red Chrome-yellow Lemon-vellow 

It follows, therefore, that the salt character of a triphenylcar- 
binol derivative is governed by one law and its colour by another, 
quite independent in its operation, and. consequently, a formula 
for these dyes must be so adduced that it is possible to express in 
it how variations in colour and salt character can proceed indepen- 
(Ifiitly. Xone of the fonmiloc proposed hitherto satisfy this condi- 
tion. not even Hanfzsch'.s ■' conjugation ’’ formula (A.. 1919. 
ii, 254), The author proceeds lo develop an electrochemical hypo- 
thesis, from the two principles already laid down by him, namely, 
the law of the decentralisation of chemical functions (A., 1911, 
i. 40) and the principle of variable states (A., 1916. i. 417). 

The valency of a system which i.s directed towards an anion is 
termed a "cation valency.” This may have its .seat in one atom 
of the system, but is generallv divided and the partial valencies 
'listributed over several ]<arts of the molecule. The more the 
valency is subdivided, the more strongly basic will the system be. 
Subdivision of valencies is also the cause of colour, and auxo- 
ebromes are groups which provide cationic partial valencies. In 
the case of the triphcnylmcthane compounds, any change in the 
f^atwnic valency fragments of the auxochrome is accompanied bv a 
similar change at the central carbon atom. That is, the more the 
iitixochrome valency is sulsdi'-ided the more also will the fourth 
valency of the central carbon atom be, and these valency fragments 
wil) he cationic, for they are opposeil to the auxochrome valencies. 
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In the case of crystal-violet and tetramethyldiaminobenzhydrol 
the “formula; of state” may be written thus: 


L 


■.An 

\ 




and 




where Aux. = auxochrome, an. = anion, and the heavy points mark 
the seat of cationic partial valencies. In the first compound the 
auxochrome and central carbon atom valencies are more scattered 
than in the second, and it is therefore more basic, It is not much 
more deeply coloured, however, from which it follows that subdivi- 
sion of cationic valencies does not cause colour, and the central 
carbon atom in the triphenylraethane dyes is not the seat of the 
colour. These dyes have three seats of colour, namely, the ring 
carbon atoms, w'hich are united to the central carbon atom. 

The following new compounds are prepared by the condensation 
of the dimethoxybenzaldehydes with various^ agents. 
diviethoxy-.a-TTicthyhtyre.nc, C(Jl3(OMe).,*CH.CMe*NO^, m. p. 73°, 
and the 2 : 4 -ff;mft/io.rj/-compound, ' m. p. 79°, from nitroethane 
under the influence of ethylamine. $-NitTo-3 ■A-dimetlwxystilbene, 
C 5 ll 3 (OMe) 2 -CH:CPh'NO,, m. p. 109°, and the 2t4-</!metlio.t;y-coni- 
pound, m. p. 120°, from’ phenylnitromethane. 3-A-T)methoxy-a- 
phenylcinnamic urid, C,-,hr..;(()hTe)2*CH.CPh'C02H, m. p. 224°, and 
the 2 ; 4 -f/)>!C//m;r»/-compoun(l, slender needles, ni. p. 191°, from 
sodium phenylacetate and acetic anhydride. Ethyl o-cyrtno-3:4- 
dhriethoxycinnamniej C^H3(0Me).*CH.C(CN)*C02Et, m. p. 155°, 
and the 2 :4-rfi7nrt/io.ry-compound. m. p. 143°, from ethyl cyano- 
acetate. a-Cyano-3 : i-dimellio:n/cinnamonitriIe, 
CJl3(OMe)2-CH:C(CN)2, 

m. p. 147°, and the 2 ; 4-</(?nrfAoriy-componnd, m. p. 144°, from 
malononitrile. Phenyl a-cynno-3 : i: - dini.tthoxy.‘<iyt'yl ketone. 
Cf,H 3 (OMe),-CHlCBz-CN, slender needles, m. p. 106°, and the 
2 : 4-d7me/Ao,ry-compound, m. p. 156°, from lu-cyanoacetophenone. 
Phenyl a-cyano-3 A-melhyhnedwxystyryl ketone, lemon-yellow 
needles, m. p. 138°, from piperonaldehyde and m-cyanoaceto 
phenone, and phenyl a-cyann-i-hyil.ro.T.y-3-methoxystyryl kefonr. 
deep yellow crystals, m. p. 143°, from vanillin. J. C. W. 


Resolution of Acid Salts of Dibasic Acids [into Normal 
Salts and Free Acids] in Aqueous Solution. IV. Th 

Saealitschka (Tier., 1919, 52, [fi], 1776. Compare A., 1917, i, 700; 
1919, ii, 282, i, 433). — Phthalic acid is not dehydrated if its ethereal 
solution is evaporated without a catalyst, but a trace of sulphuric 
acid is sufficient to cause the production of considerable quantities 
of the anhydride (compare Dieckmann and Hardt, A., 1919, ii, 326). 
After extracting a solution of normal potassium phthalate (0'54 
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gram in 30 c.o.) for twenty hours with ether, the extract was found 
to require about 1 c.o. of O’OliV-potaasium hydroxide for neutral- 
isation, and the aqueous solution the same amount of acid, 

J. C, W. 

Condengation of Phthalic Anhydride with Phenols in the 
Presence of Aluminium Chloride. Fritz Uilmaxn and 
Waltek Schmidt {Ber., 1919, 52 , [fi], 2098— 2118).— Phenols may 
be condensed with phthalic anhydride by means of aluminium 
chloride if acetylene tetrachloride is used as solvent, hydroxy- 
benzoylbenzoic acid derivatives being formed in uniformly good 
yield. The carbonyl group of the phthalic anhydride attaches 
itself for the most part to the carbon atom in the orMo-position to 
the hydroxyl group of the phenol. Starting from tetrachloro- 
phthalio anhydride, o-hydroxybenzoytbenzoic acid derivatives are 
almost exclusively obtained, which are readily converted by alkalis 
into xanthone derivatives. 

Phthalic anhydride and p-cresol yield ^-hydrory-ia-toluoyl-o- 
Umoic acid, OH'CaHsMc'CO’CcHj-COoH, colourless, prismatic 
crystals, m. p. 194—195'’ (corr.), which is converted by sul- 
phuric acid into l-hydroxy-4-methylanthraquinone, reddish-yellow 
needles, in p. 175° (corr.). 3-Hydroxy-p-toluoyl-o-benzoio acid, 
prisms, m. p. 211 — 212° (corr.), and h-hydroxy-o-lolnoyl-o-hemok 
acid, colourless, rhombic leaflets, m. p. 219—220°, are similarly 
obtained from m-cresol, and are best separated by fractional 
crystallisation from nitrobenzene. In the same manner, o-cresol 
gives a mixture of 2-hydro.xy-t«-toluoyl-o-benzoic acid, prisms, 
m p, 196 — 197° (corr.), and i-hydroxy-m-tolnoyl-o-bemok acid, 
colourless, rhombic leaflets, m. p. 224 — 226° (corr.). 2’-IIydroxy-a- 
hcmoylhemoic acid, prismatic crystals, m, p. 171 — 172° (corr.), 
V-hijdroxy-o-hemoylbemoic acid, rhombic leaflets, m. p. 210° 
(identified by comparison with the acid obtained by the fission of 
pheuolphthaleinoxime), and small amounts of pheiiolphthalein are 
obtained from phenol. &-Chloro-3-hydro.ry-p-tohwylo-bcm(iic 
acid, colourless prisms, ,m. p. 205 — 206° (corr.), is pre- 
pared from /A-chioro-m-cresol, and is transformed by sulphuric 
acid monohydrate into i- clihro-l ■ hydroxy -3 -melhylant/im- 
Ijuiitone, orange-red needles, ni, p. 177° (corr.). The latter is con- 
verted by p-toluidine in the presence of copper powder into 
\-hydroxy - 4 - p - tolnidino - 3 - methylanthrayuinonc, bluish-violet 
needles, m. p. 191° (corr.); the chlorine atom can be replaced by 
the hydroxyl group by treatment with sulphuric and boric acids at 
150 — 160 °, whereby 1 : 4 - dihydroxy - 2 - methylanthraquinone 
(2-methyIquinizariii), carmine-re<l needles, m. p. 177° (corr.), is 
Inrmed. It is transformed by nitrous acid in the presence of boric 
»nd sulphuric acids into qninizarin-2-carboxylic acid, carmine-red 
fflatted needles, m. p. 249- -250° (corr.). l-HydroxyA-toluenemi- 
fbonamido-Z-methylanthraquinone, yellowish-brown needles, m. p. 
113 — 214 ° (corr.), is obtained by heating the chlorohydroxymethyl- 
“nthraquinone with potassium acetate, p-tolueuesulphonamide, and 
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copper acetate iu amyl-alcoholic solution, and is hydrolysed to 
i amino l-hiidrojy^^-mdhylantlraquinone, violet needles, m. p. 
257—258“ (corr.). When heated with potassium and copper ace- 
tates in the presence of naphthalene, the chlorohydroxymethyl- 
anthraquinone yields l-bydroxy-3-methylanthraquinone, m. p. 178“ 

^ The condensation of p-creaol with tetrachlorophthalic anhy- 
dride gives Z:i-5:6-tetraehloro-i' -hydroxy-m-toluoylo-bemok 
acid, m. p. 232 — 236“ (corr.), according 

Q to the rate of heating, which is quanti- 

QQ /\ tatively transformed by alkali carbonate 

Ci ^00 H ' hydroxide into 5:6:7-tTichloro-‘2- 

\y' “ \/ methylxanthone-8-carloxylic acid (an- 

Ul Me nexed formula), colourless, prismatic 

needles, m. p. 263 — 266“ (corr.). Under 
similar conditions, m - cresol gives 3 : 4 : 5 : 6 - tetracUoro-Z'- 
hydfoxy-^doluoyl-O-hcnzoic acid, pale yellow, prismatic plates, ni. p. 
226—228° (corr.), which yields 5:&-.1-trkhloro-'i-methylxanthone- 
H-carboxylic acid, long, 'colourless, prismatic needles, m. p. 
o,^q_256“ (corr., decomp.). Z A:5:^Tetracliloro-2' -hydroxy- 
m-tcluoylo-be'nzoic acid, yellow, rhombic plates, m. p. 222 — 225“ 
(corr.), and 5:6:7 -trkhloro ■ 4 - melkylxanthone-S-carboxylic 
itcid, colourless, prismatic needles, m. p. 270 — 273“ (decomp.), 
are successively prepared from o-cresol. Phenol yields 3;4;6:6- 
tetnichloro-'l'-hijdrory-o-benzoylbciniiic acid, colourless, shining 
leaflets, m. p. 216 — 218° (corr.), and b : & ■.7-frickloroxanthone-S- 
carboxylic acid, colourless, prismatic needles, m. p. 261 — 264“ 
(corr.), whilst ^-naphthol gives Z:i:5:6-tetriichloro-2’-hydroxy- 
‘2-a-naphthoylhcnzoic acid, yellow, rhombic plates, m. p. 214 — 21/“ 
(corr.), and i' :5' :&'-lric!iioro-'l :2-naplithaxanthonc-V-carboxylk 
and, needles, m. p. 273—276° (corr, decomp.). H, W. 

Condensation of Phthalyl Chloride with a-Naphthol. 

Wilhelm Csanvi { Rcr ., 1919, 52, [ R ], 1788 — 1793. Compare 
Werner, T., 1918, 113, 20). — -The following compounds have been 
isolated from the product of the condensation of phthalyl chloride 
with a-naphthol by Sorensen and Palitzsch's method (A., 1910, 
ii, 446). (1) aSaphthyl phthidate, pale yellow’ bundles of 

needles, m. p. 155°, insoluble in sodium hydroxide. (2) An o-naph- 
tholphthalein, almost insoluble iu cold alcohol, crystallising from 
the hot solvent in yellowish- red, prismatic needles, m. p. 234 — 235°; 
soluble with dark green colour in sodium hydroxide (compare 
Copisarow aud Weizmann, T., 1915, 107, 878) ; soluble with ultra- 
marine colour in concentrated sulphuric acid, the solution becoming 
eosin red w’ith ochre-yellow fluorescence on warming, ow’ing to 
dehydration to a-naphthafluoran. (3) The p-naphtholphthalein. 
which dissolves in cold alcohol, gives a blue solution in sodium 
hydroxide, and cannot be condensed to the fluoran. Under the 
above conditions the yield of the ortho-phthalein is very small, hut 
it is greatly increased if anhydrous aluminium or stannic chloride 
is present. 
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Tho complete system, a-iiaphthol-phthalyl chloride, is influenced, 
tberefore, by the tautomerism of phthalyl chloride, the equilibrium 
of which is displaced in favour of the unsymmelrical form by the 
nietallic chlorides, and also by the effect of these agents on the ester 
(compare A., 1919, i, 327). The system is reproduced thus; 
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J. C. W, 


A New Group of cyc/oPropaue Derivatives. IV. Deriv- 
atives of the 3 Acyl-3 : 4 piienacylidenedibydrocoumarins. 

OsKAK WiDMAN (iier., 1919, 52, [21], 1652 — 1662. Compare A., 
1918, i, 347, 398). — Some reactions of S-acetyl- and 3-propionyl- 
3 : 4-pheuac7lidenedihydrocoumarins and phenacylidenecoumarinio 
oi-tors are described. 

3-Acetyl-3:4-pheuacylidenedihYdrocoumariu (I) forms an oihne, 
quadratic prisms or elongated tablets m. p. 230° (deoomp.), which 
dii^solves in dilute sodium hydroxide on boiling, the yellowish-red 
solution depositing a coitiponiul, probably of the formula (II), on 
aiidifying. This product crystallises in small, yellow tablets or 
prisms, m. p. 184° (deconip.). When treated witli semicarbazide 


CHBz 

/\ 

^ CO 
(I.) 


Oxirno 


Oll-aH.-CHX—CPh 

* * I II 

COjH-CH CH 


\/ 


c:n-oh 

(II.) 


Hydrochloride in melliyl or ethyl alcohol, alcoliolates of the senii- 
rarbazone are formed. These lose the alcohol at about 115° in a 
vacuum, giving the jiale yellow s(mic(trba 2 onc, 

p- 204° (decomp.); the compound with lEtOK, crystaliisea in 
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long needles which change into small rhombohedra, and the com- 
pound with IMeOH forms small, quadratic tablets. In acetic acid 
solution, however, the product is salicylaldehydesemicarbazone. 
Similarly, hydrazine hydrochloride produces the azine of salicyl- 
aldehyde. 

When shaken with sodium ethoxide solution, the 3-aoetyl deriv- 
ative gradually deposits the yellow salt ot a-ocetpl-a0-phenacylidene- 

CHBz 

dihydrocoumaric mid, y\ ■ The free acid 

OH-C,H,-UH— GAc'COjH 

crystallises in colourless, quadratic pyramids, m. p. 177° (decomp.), 
and slowly reduces permanganate in acetone. The compound also 
dissolves in boiling 10% sodium hydroxide, depositing a scarlet, flaky 
salt on cooling, w'hicli evolves carbon dioxide and salicylaldehyde ( 1) 
on acidifying, thereby changing into 3-kelo-\-phenyl-a-salicyUdene- 

A'-cyclopenien«, crystallises in 

nodules of yellow needles, in. p. 202°, readily reduces permanganate, 
and forms an acetyl derivative, pale yellow filaments, m. p, 1(31“, 
which yields an onme, pale yellow filaments, m. p. 167° (deoomp,), 
and an uztne, [C^HKiONl-iNo, reddish-brown filaments, m. p. 232°, 
Ethyl o-aoetyl-a^-phenacylidenedihydrocoumarinate dissolves in 
dilute sodium hydroxide on boiling, and on acidifying the solution 
deposits ‘2-hydroit/-i-phe>iyl-5-a-h!/drox>/-o-etlioiyhemyl-^^' “-cyclo- 
pentadie?! e-l-c(irlo,iylic acid, 

nil. ->WH)-9H-‘^H(OH)-C,H,’OEt 
'“^CH=:=:CPh 

TMs crystallises in large, pale yellow, quadratic prisms, m. p. 164® 
(decomp.), gives an intense violet coloration with ferric chloride, 
and forms a lactone, glassy, rhombic tablets, m. p. 137 — 138° on 
boiling with acetic anhydride. 

3-PropionyI-3:4-phenacylidenedihydrocoumarin reacts with dilute 
sodium hydroxide to form 

\^-<iyc\op€nten€y straw-yellow tablets or prisms, in. p. 250°, ami 
ethyl o - propionyl - a3- pbenacylidenedihydrocouraarinate yield.^ 
2 - hydToxy-i-phenfjl-^-a-hydroxy o-ethoxyhejizi/l-i-me.thpU!:)}' ^-cyclo- 
pentadiene-l-carborylir add, sl<jut prisms, m. p. 138°. J. C. W. 


Hydroxy- and Dihydroxy-phenylserines and the Parent 
Substance of Adrenaline. Karl RosEVMUNOHnd H. Doensaft 
(Ber., 1919, 52, [5], 1734 — 1749).- — Erlenmeyer’s synthesis of 
phenylserines from aromatic aldehydes and glycine (A., 1905, i, 131) 
is of very limited application, but a modification which would 
admit of the production of phenolic serines would be of consider- 
able interest, because of the relationship between such compounds 
and adrenaline. Three methods have now been tested, the third 
being successful, consisting in the condensation of the aldehydes 
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svith ethyl glycine in the presence of sodium. The reaction is 
represented thus : 

(1) U-CHO + NH2‘CH2*C02Efc= a*CH:N-CH2'C02Et+ H^O ; 

(2) E*CH0 + R-CH:N*CH2-C02Et= 

R'CH(0H)-CH(C02Et)*N:CHE 

(that is, aldol condensation ) ; (3) hydrolysis to 

R-CH(OH)'CH(NH2)mH -f R-CHO. 

In the case of phenolic aldehydes, the hydroxy-groups are protected 
hy transforming them into ethylcarbonato-groups, which are sub- 
sequently removed by treatment with dilute sodium hydroxide in 
an atmosphere of hydrogen (Fischer’s method). 

Various views on the development of adrenaline in the body are 
criticised, and the following scheme is suggested, the precursor 
being the 3 :4-dihydroxyphenylalaniDe of proteins (Guggenheim, 
A., 1914. i, 49): (R^CcHjfOH].) 

R-CH2-CH{NHo)-COoH R-CH<,*CH.‘CO.,H 
R‘CH2‘C0,H -V R-00*'C0.H 
R‘CO‘CO.H + NH2-CH,-C0,H— CO., 
R-CH(OH)‘CH(NRo)-COoH ->R‘CH(OH)-CH(NHMe)-CO,H 
' R‘CH(OH)*CH,,*NHMe. 

It is quite possible that the 3:4-dihydroxyphenylserine itself is a 
hydrolytic product of protein. 

The Unsuccessful Attempts . — Anisaldehyde and ethyl chloro- 
acetate, condensed together by Claisen's method (A., 1905, i, 286), 

vield ethyl p-methoxyphtnylylycylate, 

\). p. 187— mm., and the corresponding .sodiu 
reacts with hydroxylamine hydrochloride to give the oxime of 
/Mnethoxyphenylacetaldehyde and carbon dioxide. Similarly, 
piperonaldehyde gives ethyl Z-.i-methylenedioryphenylglycidate, 
i), p. 205 — 210^/17 mm., and the sodium salt, which is converted 
into homopiperonaldoxime. These esters were expected to combine 
wiih amines to form serines, but the experiments were unsuccessful. 
Ethyl carbetho.xyglyciue. CO^Et-NFI'CH-CO^Et. was expected to 
combine with bcnzaldehyde in the presence of sodium to form the 
.V-carbethoxy-derivative of the serine, but water is eliminated in 
the reaction, and the product is a mixture of an arid of a new 
type, CHPh:C(CO,,H)'NH*CO.,H. silky leaflets, m. p. 187—190° 
(decomp.), and its ethyl ester, needles, m. p. 106 — 107° (decomp.). 

The Successful JUrperiments . — Ethyl glycine and benzaldehvde 
are dissolved in ether and mixed with sodium wire. The metal is 
soon covered with a brown cnist of the sodium salt of the phenyl- 
heiizylideneserine. OH*CHPh'CH(CO.,Na)*N:CHPh, which is 
removed frequently by means of a glass rod. After lifting out any 
iirichaiiged metal, the sodium salt is dissolved in water and acidified 
"ith acetic acid, giving benzaldehyde and phenvlserine. m. p. 192° 
bipcomp.). Anisaldehyde behaves in the same way, yielding 
\a-o'miiin-$-h}fdroTy - (8 - p - metharypheuylpropioriir 
white needles, m. p. 185 — 186°, 


<?, 


iH-COjEP 
m salt, which 
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^^-/fJthylcarbonaiQhenzfildehyde, C02Et*0*C(,H4'CH0, a pale 

yellow liquid, b. p. 170— 172°/19 mm., m. p. 13°, from p-hydroxy- 
benzaldehyde and ethyl chloroformate m the presence of sodium 
hydroxide also reads with glycine ester, but in this case very little 
sodium salt is produced. The main product is the ester of the 
arylbenzylideneserine, which remains in the ethereal solution and 
is hydrolysed and deposited as the hydroMoride, m. p. 181°, of the 
■p-ethyharhonatophe.nylserine. ester, long, prismatic needles, m. p. 
124° on addinv alcoholic hydrogen chloride. The free ester is 
obtained from the salt by means of ammonia solution, hut the salt 
may be converted directly into p-hydrotyphenylsenne [o-ammo- 
p-.i-dikydro.ry-P-phenylpro/fwnie add], small needles or leaflets, 
decoinp 217°', by shaking it with .V sodium hydroxide. 

In the case of m-metkoxy-p-etliyharbormtobemaldehijde, _m. p. 
71° (from vanillin), the intermediate sodium salt is deposited in 
small amount, the ethereal solution only being worked up, as above. 
ranillvherine [a-amiiio-& : i-dUiydroxy-Z-methoxyphenylprnpionir 
add forms slender needles, m. p. 195° (decomp.). Similarly, 
3:i-diethykarhonatobeJizaIdeliyde, b. p. 21,5 — 217°/13 mm. (from 
protocatechualdehyde). yields the hydrochloride of Z-.i-diethyl- 

carbonatophenvlserine ester, 

C,H,(0'CO.,Et)./CH(OH)-CH(CO,Et)'NH„,HCl, 
white druses, m. p. 1.51-152° (decomp.), and Z-A-dihydroxyphenyl. 

seririe ^a-amino-B-.i-A-trihydro.ryphrnylpropiomc acid], m, p. 

208—210® (decomp.’). 

Propaldehyde does not behave at all in the same wav, but gives 
rise to a componrui of the formula CTT;^*CH.7*CH(NH*CH2‘CO..H)o. 
which crystallises in microscopic needles, decomp. 250®. 


Process of Manufacturing Benzaldehyde. A. I. Appelbaum 
(TJ.S. Pat. 1302273V— Aldehydes are produced from aromatic 
hydrocarbons by heatin? with an oxidising agent and a catalyst 
in the presence of an acid. For example, a mixture of 92 parts of 
toluene. 100 parts of manganese dioxide, 150 parts of siilplninc: 
acid, and 5 parts of ferric, copper, or cerium sulphate is heated to 
boiling in a digester, then distilled with steam, and the distillate 
fr«,ctionated to separate benzaldehyde from unchanged toluene. 

A New Method for the Conversion of Carboxylic Acids 
into Aldehydes, Adolf Sonn and Krnst MOller {Ber., 1919, 52, 
[5], 1927 — 1934V — The replacement of the chlorine atom of imino- 
chloridos by hydrogen i« readily effected by the action of stannous^ 
chloride in ethereal sohition ; the tin double salts of the correspond- 
ing Schiff's bases appear to be formed as intermediate products, 
and these pass readily into aldehydes and aniline salts w’hen heated 
with dilut-e acids, or, in certain cases, when simply treated with 
steam. Thus, when a solution of benzanilideiminochloride in dry 
ether is gradually added to pure stannous chloride dissolved in 
ether in the presence of dry hydrogen chloride, the tin salt, 
CisHijNClgPn, hmon-yellow, crystalline powder, ra. p. 195® to a 



ORGAOTC CHEMISTET. 


i. 59 

foaming mass, which becomes completely liquid at 200° (decorap.), 
gradually separates; it is converted by dilute hydrochloric acid 
jute henzaldehyde, the yield being practically quantitative, 
gimilarly, cinnamaldehyde is prepared in 92% yield from cinnam- 
anilideiminochloride, 'p-Ethylmrhonatohenzanilide, 
C0,Et‘0*C6H^*C0*NHPb, 

lotic', colourless needles, ra. p. 182° (uncorr.), is transformed into 
the corresponding imiiiochlonde^ colourless, unstable needles, m. p. 
g 40 which yields p-hydroxybenzaldehyde, m. p. 115 — 116°. 
Similarly, 3:4; 5-trimethoxybenzanilide, CcH 2 (OMe) 3 ‘CO’NHPh, 
colourless needles, m. p. 141°, gives successively the corresponding 
imnochloride, long, unstable needles, b. p. 222 — 223°/13 mm., 
jQ, p. 106° and 3 ; 4 : 5-trimethoxybenzaldehyde, m. p. 74 — 75°. 

pure stannous chloride appears to be essential for the success 
of the operations. Commercial grades only dissolve in ether in the 
presence of a large excess of hydrogen chloride, which renders the 
solutions unsuitable for the reduction of the more sensitive imino* 

chlorides. 

Attempts to convert aliphatic acids into aldehydes by this process 
have been abortive up to the present. H. W. 

The cyc/oPropane Series. VIII. Nitroc^c/opropane Deriv- 
atives. E. P. Kohlrb and H. E. Williams {J. Aiw.r. Ckm. -She., 
1919, 41, 1644 — 1655). — In the hope of being able to isolate some 
of the intermediate products which could not be examined in the 
earlier work (A., 1919, i. 582), the authors have turned their atten- 
tion to another niiron/c/o|)ropane derivative, and now describe 
'^.})romohtnzoylphc))yhntro<i\'c\opro}')ane, which they have prepared 
ill three of the four possible stereoisomeric forms. 

^■Broniopha^f/l y-nifro-^-phfiiu/} propt/l krfone, 

■ NO,/CH./CnPlrCH,'CO*C,H,Br, 
small needles, m. p. 101 — 102° {.^rwicfirhozone, m. p. 168 — 169° 
hlecouip.]), is prepared, together with the “dimolecular” product, 
XO,'CH(CHPh-CHo'CO'CJT 4 Br) 2 . by the action of sodium nitro- 
inethane on a - phenyl- y* (/;- bromopheiivl)propenone. "When 
brominated in carbon tetrachloride solution, it yields three p-hromo- 
a-hromo-y-nifro-^-phemdpropi/I krtones, 

NO./CFL'CHPh*CHBr-CO*C,.H,Br. 
ino needles, m. p, il4'5 — 115‘0° rhombic tables, in. p. 105 — 106°, 
md needles, m. p. 91°. respectively, and a cUbromo-coHJpoi/r?</, thin 
Hakes, in. p. 138 — 139°. Bromiuation in the a-po?ition to the nitro- 
iioup is effected by means of the sodium derivative, whereby 
]>-hro?nnpJicn?;l y-hrovio-y-nitfO-B-phenuIpropul ketone, 
NO.,-CHBr'CIIPlrCH.vCO-aK4Br. 
is obtained in needles, m. p. 127° whilst the corresponding 
'y-dibromo-pro^/nr/ forms thin plates or needles, m. p. about 
141—146°. Since it has been previously shown that it is possible 
to distinguish between bromine compounds in which the bromine 
IS in the a-po?ition to the nitro-gronp and those in w’hich it is in 
tbe a-position relative to the carbonyl bv treatment with potassium 
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iodide, the former undergoing reduction, whilst the latter are 
transformed into the corresponding iodo-derivativee, the foregoing 
bromoderivatives have been boiled with potassium iodide in 
alcoholic solution; the reaction is found to be a general one, and 
the following substances are obtained: f-bromnphenyl adodo-y- 
nitro-^fhenylpropyl lelone, pale yellow, rhombic plates, m. p, 
110°, from the isomerides, m. p. 114'5 — 115-5° and 105 — 10G° 
respectively; the nitro-ketone from the y-monobromo-derivative, 
and first the y-monobromo-compound, m. p. 127°, and then the 
nitro-ketone from the yy-dibromo-derivative. 

Z-Nil ro-Z-^-hrom oh emoyl-l -phenylcyclopropan e, 


nH-CO-C.HjBr 


m. p. 131°, is obtained by the action of fused potassium acetate on 
an alcoholic solution of the o-bromo-compound ; similar tr^tment 
of the y-bromo-compound leads to the formation of an isomeric 
cyclopropane derivative, fine needles, m. p. 115°, possibly formed as 
a result of prolonged contact with potassium acetate, since the same 
substance is formed from the isomeride, m. p. 130°, under similar 
conditions. A third uomeride, needles, m. p. 162 — 163°, is formed 
when an alcoholic suspension of either of the other two is treated 
with very dilute sodium methoxide solution. All three substances 
give the corresponding open-chain, saturated nitro-ketone, colour- 
less needles, m. p. 101°, when reduced with zinc dust and alcohol. 
The substance, m. p. 130°, readily combines with hydrochloric 
acid, giving p-bromophent/l y-rh!nro-$-nilro-y-pheni/lpropyl hefotie, 
CHPhCl-CH(NO.)-Cn,,-CO-Cr,H,Br, long, slender needles, m. p. 
133°. which on treatment with potassium acetate loses nitrous acid, 
yielding a mixture of stereoisomeric p-bromophmi/l y-chhro-y 
phenyhlhjl ietonex. downy needles, m. p. 179 180°, .and yellow 

plates, m. p, 108 — 109°, the constitution of which is deduced from 
the fact that either is converted by permanganate into benzoic and 
p-bromobenzoic acids, and by ozone into p-bromobenzoic acid and 
benzoyl chloride. The hydrochloric acid additive product readily 
loses hydrogen chloride and nitrons acid when boiled in alcoholic 
solution, and yields 2-ph enyl-5-p-hromnpIieriylfuran , 

CPh==VH 

^C(C,H<Br):CH ' 

colourless or very pale yellow flakes, m. p. 127°. The ryc^opropaiie 
derivatives, ra. p.'s 130° and 162° respectively, readily unite wiih 
hydrogen bromide, and, according to the manner in which the ex- 
periment is conducted, yield two suhstancrs, CViHi^OjNBro, colour- 
less needles, m. p. 144° (decorap.), and long needles, m. p. 133', 
which are similarly constituted to the hydrogen chloride additive 
compound, since, like this, they readily pass into the same 2-pheDvl 
5-3>-hromophenylfuran. On the other hand, they lose halogen acid 
more easily than nitrous acid when treated with pot-aasium acetate 
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yielding ^hromo'phenyl B-nitro-y-pkenyhltyl ketone^ 
CHPli:C(NO2)*CH2-C0-CftH4Br, 
unstable colourless needles, m. p. 162—163^ (decomp.). 

The cyc^propane derivatives react slowly with bromine when 
(dissolved in boiling carbon tetrachloride and placed in direct sun* 
light. In this manner, the isomeride, m. p. 130®, yields two 
isomeric p-bromophtnyl uy-dihromo-^pkenylpropyl ketones, 

HI. p.’s 162 — 163° and 137° respectively, which can also be pre- 
pared by the action of bromine on the y-bromo-additive product 
of hydrogen bromide and the cyc/opropane derivative. (A third 
iiilsiantty CjeHjgOBr^, fine crystalline powder, m. p. 190 — 193°, 
which is probably a furan derivative, is also obtained.) When 
treated with potassium iodide, the bromine additive compounds 
yield \yhroiiiophenyl ^-mtro-y'phetiylpropenyl ketone, yellow 
jjlatfts, ni. p. 115°, the constitution of which follows from its oxida- 
(iou to />"bromobenzoic and pbenylacetic acids. 

The action of dilute sodium metho.xide solution iti converting 
the cyclopropane derivatives of lower m. p. into the isomeride of 
highest m. p. is somewhat difficult to interpret, but by cautious 
regulation of the reaction it has been found possible to isolate the 
methoxy-comyouwd, CH 2 Ph*C(OMe)lCH*CO*CfiH 4 Br, thin needles, 
m. p, 102—103°, which' is a possible interm^iate product; the 
cotriposition of the substance is deduced from its oxidation by per- 
manganate in acetone solution to methyl phenylacetate and 
|j-bromobeiizoic acid. It is easily hydrolysed by hydrochloric acid 
10 •^‘hromohenzoylphenylacetylmtthane, 

CH,Ph*CO*CH./CO-CJl4Br, 

rhombic plates, m. p. 80 — 81°, which readily gives a pale green 
cn^^er derivative. H. W. 

The cyc/oPropane Seriea, DC. Nitrocyc/opropane Deriva- 
tives. Elmkr Pktkr KoHLBRandM.SRisiVAsi Rao(/. Amr. Chem. 
Snr., 1919, 41 , 1697 — 1704). — The nitrocyc/opropane derivatives 
described previously have all contained an aryl group; the authors 
now describe a similar compound with an alkyl group, and, in 
order to avoid complications in the preparation, have used ten.- 
valeryi compounds, the substance studied being 3 -nitrO' 2 -fef 7 .- 

jutyryl-l-pheiiylc//rfopropajje, CHPh<VlJ which is pre- 

t/il ' 2 

Jared by the usual methods. The substitution of the (crt. -butyl- for 
the phenyl-group does not materially affect the properties of the 
'i/riopropane derivative, and, unfortunately, does not lower the boil- 
iug points of the substances sufficiently to make distillation under 
reduced pressure feasible. The new' cyc/opropaiie readily combines 
with other substances,. and the ring opens iu all cases between the 
carbon atoms attached to the phenyl and trimethylacetyl groups. 
)-yitio-$-pheaylpropyl UxiAutyl ketone, 

N02-CH.,-CHPh-Ca-CO-CJIe.,. 

iniimte, colourless plates, m. p. 74°, is prepar^ by the action of sodium 
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methoxide on benzylidenepinacoline and nitromethane. When 
brominated in carbon tetrachloride solution it yields two isomeric 
a-bromo-y-rntro-^-phenylpropyl teri.-butyl ketones, large needles, 

p 143 144°, and colourless plates, m. p. 74 — 75°, the latter of 

which is readily transformed into the former by boiling with methyl- 
alcoholic potassium acetate. Both isomerides are slowly converted 
into •i.nitro %teti.n’deryl-l-phenylcydopropane, cubes m. p. 94“ 
by the regulated action of potassium acetate in boiling methyl 
alcoholic solution. This substance readily loses nitrous acid under 
the influence of alkalis, and yields phenylacetyl-t^rt.-valeryl 
methnite CH,Ph-CO-CH,,-CO-CMes, needles, m. p. 44°, which has 
also been directly synthesised from ethyl phenylacetate and 
pinacoline. With phenylcarbimide it yields a phenylcarbamate, 

,, 130 132° and with hydroxylamine it gives 5-f)CT2yf-3-tert.- 

hotviisoojozoh, m. p. 51°, and Uemyb5-tert.-butylisooxa:ok 
rn. p. 63®. The nitrom^opropane combines very readily wilt 
hydrogen bromide to form y-bromo-$-mlro-y-plienylprop;/l teit- 
bntyl ketone, CHPhBr-CH(NO,,)-CH,-CO-CMe3, very unstable 
crystals, m. p. 06 — 67°, which readily lose both nitrous acid and 
hydrogen bromide; with cold potassium acetate, however, chiefly 
the latter is eliminated with production of &-mtro-»-hemylidene- 
ethyl iwt.-hntyt ketone, CHPh;C(NO,,)-CH.,-CO-CMe3, long, yellme 
unstable needles, m. p. 53-54°, in which the double bond must 
be adjacent to the phenyl group, since benzaldehyde is formed as 
primary product of its oxidation by permanganate in ketone solu- 
tion. When the unsaturated nitro-ketone is treated with hydrogen 
bromide in glacial acetic acid solution, it uot_only unites with the 
acid, but also undergoes reduction, yielding fi~hromohenzyl-^-i^\t- 
hutyVi^Qoi-azolCy needles, m. p. 77- '78®, which is r^uced ^7 
dust and acetic acid to 5-ben7,yl-3-(er(.-butylwooxazole, m. p. 50 . 


Pyrylium Compounds. V, Enolic and Ketonic Forms of 
Unsaturated 1 ; 5-Diketones. W. Dilthey and Tn. Bottles 
(Ber., 1919, 52, [7i], 2040— 2054).— The conversion of the con- 
densation product of phenyl styryl ketone and deoxybenzoin into a 
pyrylium salt has been previously described (A., 1917, i, 578). The 
/),,e«(/o-base corresponding with the latter has now been investigated 
and is shown to be o livdroxy-t-keto-a'/5fi tetrapbenyl-i“i'-pentadieiip, 
OH'CPhX'H-t’PhlCTli-COPh ; when treated with a moderate 
amount of alkali, it readily passes into the corresponding dlketonea 
The first case of keto-euolic desiiiotropy in niisaturated l:.)di- 
ketones is thus presented. 

.o A :^-TrtravhenijJ'pynjl ftrncldurkley C.,|,H2iOCl4Fe, 
shilling prisms, m. p. 186°, is prepared by adding hydrated ferric 
chloride to a warm solution of ac-diketo-aySe-tetraphenylpentaiie 
in acetic acid and acetic anhydride. When warmed with water in 
the presence of ether, it gives a-hydrory-e-ketn-a-^le-tetrap^i^W' 
^''y-]fentadltnty pale yellow needles, united in clusters, m. p- 
112 -113®, from which the iron salt is readily re-formed. It 
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not d. solve in aqueous alkalis, but forms deep violet solutions with 
alcoholic alkalis It is rapidly transformed by alcoholic ammonia 
into 2:d:4:6-tetraphenylpyndine, m. p. 182°, It is rapidly oxi- 
dised by permanganate in pyridine solution, yielding bensoic acid, 
benzoylformio acid, and benzil. Acetylation with acetic anhydride 
and sodium acetate leads to the formation of ae-diketo ^acetyl - 
ayie-tetraphenyl-Xy-pentene, COPh-CHAc-CPhlCPh-COPh needles 
m. p. 172— 173° which gives the ketone, m. p. 142“ (v’c) when 
hydrolysed with al^holic potassium hydroxide. Attempts to 
obtain benzoyl- or alkyl-derivatives were unsuccessful, Semicarb- 
azide yields a mono-semicarbazone, short, colourless prisms m p 
225-226“ (decomp.). The enol reacts hut slowly with broiine at 
the ordinary temperature, but, at 30“, the latter is decolourised 
and a substance, pale yellowish-green prisms, m, p. 166 167°, is 

formed to which the constitution '^^^^C-CPhiCPh-COPh is 

ascribed The following salts of the pseWo-base are described: 

°'^“ge-yellow leaflets, m. p. 
229-230°; zmcocA We, lemon-yellow leaflets, ra. p. 295-296“- 
stannichloride, yellow needles, m. p, 134— 135“f perchlorate 
canary-yellow shining needles, m. p. 261°; pemdide; C^U^Ol’ 
brownish needles, m. p, 218°; periromirfe, short, yeliow^needlel; 
m. p. 21( (also obtained but with greater difficulty from 
the isomeride, lu, p 14.°); hi/droyen bromide, yellow prisms which 
11 hen rapidly heated eliiinnate hydrogen bromide at about 150° and 

.ma y melt «t ^33— Mo ; normal bromide, coarse, orange-red 
prisms, m. p. 237— 238°. uiaugeieu 

The enolio form is quantitatively converted into ae-di/l-cto- 
«).5e-fct,-up;ienyf-ir-pe„(e«c, COPh-CH.-CPhlCPli-COPh when ' its 
bohitioii of methyl alcohol is gently warmed with a solution of 
sotluim (1 atom) 111 the same solvent; it forms colourless, shining 
needles, m. p, 142—143°, and is less soluble than the enol in aU 
solvents. It is nnioh more stable than the eiiolic form both towards 
permanganate and towards bromine; with the latter, however it 
slowly yields the same substance, m. p. 166°, which is ouILd 

-tant y formed from the eiiolic variety. Acetylation converts it 
into the same acetyl derivative as is obtained from the enol. Semi- 
arbazide slowly yields the a-semicarbazoue of at-diketo-aySE-tetra 
P^nyl A-r.pentene (see above), [A similar slow reaction Bobs nS 
th the corresponding saturated diketoiie, whereby the a-sr,,,,™,-! 

ilucedl P- is pro- 
of mi “'"'^rted into the eiiolic form by the action 

exoess of alcoholic potassium hydroxide. ' II 

“iE"s "■"T '‘--“v 

catalyft ' temperature and in the presence of a 

F. M. 
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Reduction of Dihydroxythymoquinone by means of Pal- 
ladium Hydrogen. Nellie A. Wakeman(/. Amer. Chem. Soc., 
1919 41, 1873 — 1875).- -Thymoquinone is very readily reduced by 
hydrogen in alcoholic solution in the pre.sence of palladium chloride 
with the formation of hydrothymoqninone. Similar attempts to 
reduce dihydroxythymoquinone in alcoholic or ethereal solution 
were only partly successful, since, although reduction occurred very 
readily and the solutions became decolorised, the product reverted 
so easily to the red dihydroxythymoquinone that its isolation in tlie 
pure condition was im])ossible. By performing the experiment in 
acetic anhydride solution, however, it was found that reduction 
occurs with less rapidity, but gives an almost quantitative yield of 
the desired tetra acetyl derivative, colourless, prismatic crystals, 
ni. p. 180—182°, which is stable in air and, on hydrolysis, yields 
dihydroxythyiiioquiuone in jiractically quantitative amount. Tlie 
palladium chloride appears to suffer no loss of activating power 
when used repeatedly in these experiments. H. W. 

Action of Potassium Hypochlorite on Alizarin in Alkaline 
Solution. 11. Scholl [with Emil Schwinger and Alb. Kabaisch.vikI 
(Hef., 1919, 52, [B], 1829—1836. Compare A., 1919, i, 25, 406).— 
Whereas alkaline ferricyanide solutions cause rupture of the hydr 
oxylated ring of alizarin, the oxidative activity of hypochlorites is 
manifested in the production of dianthraquiiionyl derivatives. The 
oxidation may be performed by adding potassium hypochlorii.e 
solution to absolution of alizarin in potassium hydroxide, or by 
dissolving the substance in 8% potassium hydroxide and passing in 
chlorine. The chief product separates as a bluish-black potassimn 
salt which is decomposed by dilute sulphuric acid and the acid 
purified by boiling with nitrobenzene. The product, 3;4:3':4'-teifa- 
hydroxy-‘l : 2'-dianthraqmnonyl, CogH^Oj, forms dark yellowish-red, 
microscopic, rhombic or hexagonal, prismatic tablets, m. p, 
384 - 395°, and its eoditmi salt is dark blue. It has no affiuity for 
nn-mordanted fibres, and is much poorer as a mordant dye than 
alizarin. The lefra-acetatc forms yellow crystals, m. p. 278 — 280°, 
When distilled with zinc dust in an atmosphere of hydrogen, under 
15 — .30 mm. pressure, it yields l-.T-dianthryl, yellow, 

rhombic leaflets, with green fluorescence, m. p. 355°, which is also 
formed when 2 :2'-dianthraquitionyl (A., 1911, i, 453) is treated 
in the same way. 1 : 1'-Dianthraquinonyl, however, does not yield 
the unknown 1 : 1'-dianthryl under these conditions, but rather me-o 
naphthadianthrone (.4. ,1910, i, 494). When heated with zinc 
chloride, the tetrahydroxydianthraquinonyl gives 
2 ■.‘l'-dianthraquinanyhne-'i:?>'-ojride, 


OH OH 



which crystallises in yellow needles, m. p. B90 — 400° (decomp.). 

J. C. W. 
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Synthesis of some Homologaes oi the Terpenes : Deriv* 
atives of 1 : 4-Dmopropyky(:/ohexaAe. Ma^^ton Tavlok Boukht 
■Lud Clabence Peavv Harkis (/. Amtr. Cfiem. Soc., 1919, 41 , 
1676 — 1690). — The peculiar properties of the terpeues appear to 
be generally associated with the presence of an isopropyl and a 
methyl group, and seem to be due to the former rather than the 
latter 1 whilst numerous derivatives having one such group have 
investigated, little is known of the effect of two of these 
groups. The authors have therefore investigated a series of homo- 
io-jues of /^dii.5opropylbenzene, which are prepared by the action 
)t' magnesium methyl iodide on the methyl ester of terephthalic and 
jartially hydrogenated terephthalic acids and subsequent elimina- 
don of water if necessary. 

^iJihydro3:yisopropi/lhenzene, C 6 H 4 (CMe 2 *OH) 2 , colourless, short, 
lustreless needles, m. p. 142‘4 — 142‘9° (corr.), is obtained from 
magnesium methyl iodide and methyl terephthalaW (the method of 
achieving the regulated addition of the reagent to the ester, which 
is only sparingly soluble in ether, is fully described in the original) ; 
when distilled with potassium hydrogen sulphate under diminished 
pressure, it yields I •A'di'vsoproptnylbenzent, micaceous plates, no. p. 
63-6—64° (corr.), which readily unites with four atoms of bromine 
without evolution of hydrogen bromide (the tttrnhromdt could not 
be isolated in the pure condition). Similarly, methyl Ab^ndihydro- 
lerephthalate, m. p. 128’4— 129'4° (corr.), yields l-A-dmoprropenyU 
plates, m. p. 117 — 117’5° (corr.), the dicarbinol 
formed as an intermediate product eliminating water spontaneously. 
The substance adds four atoms of bromine, but hydrogen bromide 
is readily evolved; however, by suitable adjustment of conditions, 
asiiiali quantity of the ittrahrt>mu}e,c\xh\Q cryslala,ni. p. 107 — 109° 
(i‘un'.), was isolated. 

The main product of the action of the Cfrignard reagent on methyl 
V-ietrahydroterephthalate, b. p. ia3’3 — 154*5° (corr.)/20 mm., 
Ill, p. 3.r2-- 36*2° (corr.). appears to be the corre.spouding dicarbinol 
vhich, however, could not be isolated in the pure condition. The 
crude product was therefore dehydrated with potassium hydrogen 
sulphate, whereby two isomeric hydroctirhou.^, CjolTig, b. p.'s 
9o-- 98°/20 nim. and 105 — 108° 20 nun. respectively, were pro- 
thiced. Both are colourless oils, which become viscous and slightly 
yellow on prolonged exposure to air. Both absorb bromine quickly 
at the outset, but evolution of hydrogen bromide soon begins, so 
that no pure bromine derivatives could be separated. 

The densities, refractive indices, and magnetic rotatory powers of 
the new hydrocarbons in the pure state and in a number of solvents 
have been determined, and the data are discussed with reference 
b their bearing on the structures assigned to these compounds. 

H. W. 

Constituents of Resins, Degradation of d-Snmaresinolic 

to. Aloes Zinke Ohnatsk., 1919, 40 , 277— 280).— When 
'isiimaresinolic acid is oxidised by chromic acid in glacial acetic 
icid solution, a monocarboxylic is obtained, which is 
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iaomeric with the acid obtained from rf-siaresinolic acid (A., 1919, 
i, 129); it ia best purified by crystallisation from benzene, from 
which it separates in coarse prisms + CgHj, the solvent being only 
completely expeiled at 150° in a vacuum. The pure substance has 
m. p. 260 — 261°. The barium salt is described. When thus oxidised, 
rf-sumaresinolic acid loses three carbon and eight hydrogen atoms ; 
hence it probably contains a propyl or isopropyl group, and its 
formula may be written C|i(jH,q02(C3H7)*C02H. H. W. 

The Distillation of certain Glucosides under Reduced 
Pressure. Amk Pictet and He.skv Goudet {Hdv. GMm. Acta. 
1919, 2, 698 — 703). — The fact that the majority of the naturally 
occurring glucosides are laevorotatory, although yielding dextrose 
on hydrolysis, has led the authors to doubt whether they are in 
reality derivatives of the latter substance. To throw light on the 
question, they have distilled salicin, arbutin, and phloridzin under 
reduced pressure, aud, in each case, have isolated laevoglucosai) 
(compare Tanret, A., 1894, i, 564; Pictet and §arasin, A., 1918, 
i, 59) from among the products of distillation. They are therefore 
led to suggest the annexed formute for the glucosides: 

OH-CH CH-OH 

CH-0— CH 

CH(0H)-0-CjH,-CH2-0H 

Salicin. 

OH-CH CH-OH 

CU-0— OH 

CHj-OH CH(0H)-0-CjH,-0H 

Arbutin. 

OH-CH OH-OH 

I I 

CH-0— i;H 

(^Hj-OH (JH(OH)-0 -C,H^-CH,-CHj-CO./C5H3(OH), 

Phloridzin. 

Hydrolysis of the glucosides by barium hydroxide solution .yields 
primarily an unstable hydrate (annexed formula), which passes 
into laevoglucosaii by loss of water. Wiili 

OH'CH CH'OH acids, the rupture of the ring also occurs 

formation of dextrose. 

f J Salicin, oil distillation, yielded an 

CHj’OH aqueous liquid containing a little furfur- 

aldehyde, and a pasty mass from which 
laevoglucosan, m. p. 179 -180°, [a]o -G6’73° in aqueous solution, 
was isolated. Arbutin gave an aqueous liquid containing acetic 
acid and furfuraldehyde, and a pasty mass from which Icevoglucosan 
and quinol were obtained, w'Kilst phloretic acid, phlorogluciuol, 
and Isvoglucosan were isolated from the semi-solid product from 
phloridzin. H. W. 
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Chemistry and Pharmacology of Aloes. I. Products of 
the Oxidation oi the Constituents of Aloes by means of 
Alkali Persulphate. Eugkn Skel (Arch. Pharm.y 1919, 257, 
212 — 1328. Compare A., 1901, i, 92; 1917, i, 41, 577). — The con- 
stituents of aloes of pharmacological importance are: (1) Aloin, 
which is crystalline and soluble in water; (2) aloetin, which is 
amorphous and soluble in water; (3) resin or crude resin, which 
is amorphous and insoluble in water in the cold; (4) emodin, which 
occurs to the extent of less than 1%, and is very sparingly soluble 
even in hot water. The products obtained when the first three of 
these components are oxidised with potassium or ammonium per- 
sulphate have been studied. 

Til the case of aloin, the oxidation proceeds most simply and 
smoothly in very dilute aqueous solution, a series of colour changes 
taking place, According as the reaction is slow or rapid, it yields 
puraloin I either alone or mixed with puraloin II. These two 
products form red or brownish-red, amorphous powders, and have 
not been obtained quite free from ash. The results of analyses and 
molecular weight determinations of their derivatives indicate the 
formula, for puraloin I, and Cj^idi^Oe for puraloin II. 

Both are partly hydrated, and they dissolve in alkalis or con- 
centrated acids, giving faintly violet-red or reddish-browu colora- 
tions; they are not resolved by acids, but are converted to a greater 
or less extent into a black powder, termed puralonigrin, owing to 
its analogy to alonigrin. The formula? indicate the absence from 
the puraloins of an anthraquinone nucleus, and puraloin I is 
regarded as a dihydroxymethyldihydronaphthaquinonecarboxylic 
acid, and puraloin II as a dibydroxyiuethyldibydronaphthaquinone- 
acetic acid. Quantitative study of the oxidation of aloin by per- 
sulphate indicates that the sugar-residue of the glucoside is oxidised 
to carbon dioxide, and that part of the anthraquinone ring also 
undergoes attack. Since the oxidation products are insoluble in 
water and dilute acid, and are thus precipitated and protected from 
further oxidation, the reaction lends itself to the quantitative 
evaluation of aloes. 

Oxidation of aloin by per«ulj)hate in alkaline solution yields 
jjroducts which are more uutractahle than the puraloins, and have 
not been investigated in detail. 

Puraloin I, which is insoluble in 96% alcohol, blackens at 
’ 230 -- 240 °, and sinters and decomposes at about 340 — 350°. 
Puraloin II differs from puraloin 1 principally in its solubility in 
96 % alcohol. Both are capable of acetylation, the products being 
iion-cryb't-alline and possessed of a marked tendency to form col- 
loidal solutions. Trinref^l puraloin /, Cj-JI^O^Acj, is yellowish- 

brown, and sinters and turns browu at 180 — 190°. 
puraJoin 11 (1), Cj 3 Hj„ 0 ,;Aco, is brown, and remains unchanged at 
300 °. On benzoylation. puraloin I yields a reddish-yellow powder 
which is intermediate in coTuposition between the di- and tri- 
benzoyl derivatives, and gradually decomposes and blackens at above 
200 °, Dihcnzoijlpiiralofn //, CisHu, forms a reddish-yellow 

d 2 “ 



I Qg ABSTRACTS OF CHEMICAL PAPERS. 

powder, and sinters at 220° and carbonises at a higher temperature. 
Both puraloins yield ochre-yellow monoJromo-derivatives, Bl- 

and CnHinOjBr respectively, which gradually darken at above 200°. 

The action of persnljihate on aloetin yields principally puraloins I 
and II but the proportions of secondary products are greater than 
those obtained from aloin. Oxidation of the crude resin also yields 

the two puraloins. . , , r a r o n 

When administered in single doses of 0 o — 2-0 grams, the 
puraloins exert a mild laxative action, which occasionally fails, hut 
is most trustworthy with children and dogs. T. H. P. 

Chemistry and Pharmacology of Aloes . II. Products of 
the Oxidation of the Constituents of Aloes by Caro’s Acid. 

Eugen Seel (Arch. Fharm., 1919, 25 7 229-254 Compare A., 
1901 i 92- 1917. i, 577, and preceding abstract). — Of the products 
obtained by oxidising aloin hy means of Caro’s acid, the following 
have been identified: (1) A small proportion of trihydroxymethyl, 
anthraquinoue, m. p. 223 — 224*^, already known. (2) Two isomeric 
tetrakydroxymethylanthraquinones, m. ji. 185—190 232 234° 

respectively, not previously described in the literature. 
(3) Numerous hydrogenated tri- and tctra-hydro.xymethylanthra- 
quinones, which form products intermediate to aloin and the 
anthraquinoue derivatives, hut are not obtained in sufficient quanti- 
ties to admit of isolation. (4) Three naphthalene derivatives, the 
compositions of which have not been determined. (5) A compound 
which was isolated in the form of its bromo-derivative, and may 
be a derivative of either anthracene or naphthalene. 

Tctraht/droxymethj/lanthraquinonCy C| 5 H|yO,-, forms red crystals, 
],1 p 18, 5—190°, and its uomeride. red crystals, m. p. 232- -234°. 
Acetylation of these compounds yields mostly tarry masses, from 
which only a small proportion of tofro-acefy/ derivative, CiiHfiO|,Ao„ 
is obtainable as a bright yellow, crystalline powder, m. p. 
196—193°; this acetyl derivative dissolves in concentrated sulphuric 
acid to a violet solution, and on hydrolysis yields the tetrahydroxy- 
methylanthraquinone, m. p. 232—234°. Benzoylation of the two 
compounds gives (1) a tetrabenzoyl derivative, CijIIjOeBz,. which 
forms a pale ochre-yellow, microcrystalline powder, m, p. 236—238°, 
dissolves in concentrated sulphuric acid to a violet-red solution, 
and on hvdrolysis yields the tetrahydroxymethylanthraquinone. 

m. p. 2.32-^234°; (2) a cotn/miiml, m. p, 225 — 226°, which differs 
appreciably in coniposition from the tetrabenzoyl derivative, and 
on hydrofysis gives only the tetrahydroxymethylanthraqmnone, 
m p." 232—234°, although it is obtained from the isomeride with 
m. p. 135—190°. AVhether the latter is Isomeric with the com- 
pound, ni. p. 232—234°, or merely an impure form of it, is still 
uncertain. . . , 

After complete extraction of the oxidation products of aloin witu 
chloroform or ether, extraction with 90 — 96% alcohol removes s 
compound which blackens slowly at above 240°^ and agrees 
approximaiely in composition with puraloin T, although in solu 
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bility in strong alcohol it corresponds with puraloin II. This com- 
pound yields an acetyl derivative, C,2H50gAc3 or C]2H70f5Acs, 
which forms yellowish-white flocks, m. p. 115 — 120°, and a in- 
hcnzoyl derivative, CjgH^OgBzg or which sinters al. 

and melts and decomposes at 240° A compound of similar 
composition to that soluble in strong alcohol may afterwards be 
extracted from the oxidation products by means of dilute alcohol. 

The action of Caro’s acid on aloetin yields: (1) Trihydroxy- 
iiiethylanthraquinone, ra. p. 223 — 224°. (2) A tetrahydroxy- 

methylanthraquinone agreeing in properties with the compound, 
ni. p. 232—234°, but having m. p. 215° (3) A compound, 

which has no sharp melting point, and yields a 
(iiacetyl derivative, apparently with simultaneous loss of water, and 
a Jibenzoyl derivative, C,aIlRO,.,Bz.2, showing incipient fusion at 
025° and carbonisation at a higher temperature. (4) A small pro- 
portion of a dark brown powder which does not melt sharply, but 
tlaokeiis at a high temperature, and has approximately the com- 
])o^ition of puraloin T. (5) A compound separable as its bromo- 
flerivative, which darkens at 180°, but does not melt at 290°, and 
has the properties, but not the composition, of the bromo-derivative 
similarly obtained from the oxidation products of aloin. 

The products obtained when the resin is oxidised by means of 
Caro’s acid indicate that this resin consists mostly of resinified 
aloetin, together with a little resiiuHed aloin. 

Oxidation of emodin by Caro’s acid yielded no well-defined pro- 
ducts, but the results obtained show that emodin is not readily 
converted into a tetrahydroxymethylanthraquinone in this way. 

Trihydroxymethylanthraquinone or emodin acts as a mild purg- 
ative. without secondary effects, when administered to man and 
ajiimals in doses of 0'2 — 0*4 gram at intervals of three hours, 
whereas smaller doses often produce such secondary effects and are 
sometimes without purgative action. Tetrahydroxymethylanthra- 
quinone or hydroxyeinodin has a weaker purgative effect than 
emodin. doses of 0‘5 gram being often necessary: like emodin. it 
may be administered subcutaneously. T. H. P. 

Chemistry and Pharmacology of Aloes. III. Products of 
the Oxidation of the Constituents of Aloes by Hydrated 
Sodium Peroxide, Fav.en Skei. (,lrc/i. Pham}., 1919, 257, 
-54—259), — Oxidation of aloin l)v means of sodium peroxide yields 
emodin and a residue which, when treated with bromine, gives a 
ciTstalline r/'/^>ro/no-denvative. darkening at about 145°. m. p. 
160- 1G2° (docemp.). corresponding in composition with a 
dibroniido of puraloin T. list), dir... Thus. Iiy sodium peroxide 
in alkaline solution, aloin is onlv i»arllv re.''Olve<l into emodin, the 
i[i'puipr part of the molecule, including (he sugar residue, being 
littarked onlv bv persulphate. These results confirm the glucosidio 
iliaracter of aloin (compare l^eger. A.. 1904, i. 907). 

The action of sodium peroxide on almTin is similar to that on 
the yield of emodin being very small ; with the crude resin. 
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aho, only small proportions of emodin are obtained. Emodin itself 
is not oxidised further by sodium peroxide, but may be partly 
purified, only the anthraquinone derivative remaining unaltered, 

.T. H. P. 


Anemonin. III. Constitution of Anemolic Acid. Y. 

Asahina and A. Fujita (Yakur/ahu Zasshi \J. Pharm, Soc. Japan], 
1919, 448, 471 — 484). — Anemonin suspend^ in methyl alcohol and 
reduced with 3% sodium amalgam and glacial acetic acid at 5° gave 
dikydroanemonin, C,„n](|04, m. p. 172°, in 80 — 90% yield, which 
exhibits a normal molecular weight in freezing phenol. It is easily 
transformed by healing with hydrochloric acid into anemoUc ad, I 
CiiiHjjOj, which yields a dhemimrhazone, C,.,Ho,|05N8, m. p. logo 
When the acid is dissolved in ammonia, it gives a precipitate 
CkiHjjOjN.,, which has m. p. 195° after recrystallisation from hot 
water, gives the pine-shaving reaction, and with hydrochloric acid 
yields pyrrole-2 : 5-dipropionic acid, m. p. 170°. From these facts, 
the authors conclude that anemolic acid is identical with dilaevuHidc 
acid, a conclusion confirmed by comparison with the substances 
synthesised by Kehrer and Hofacker’s method (A., 1897, i, 214), 
On the other hand, sebacic acid, m. p. 131°, is obtained when 
dihydroanemonin is reduced with platinum black and hydrogen. 
So far as is known, dihvdroanemonin ought to have a constitution 
similar to that of angelicolactone. Dihydroanemonin when boiled 
with anisaldehyde and aniline yields a light yellow condensation 
product. C;eH.;«0(. m. p, 200°. Chemical Abstracts, 


The Tinctorial Properties of some Antbocyanius and 
certain Related Compounds. I. Arthur E, Evere,st and 
Archibald J. Hall (.7. Soc. Dycrc, 1919, 35, 275 — 279).--Thf 
authors record dyeing tests of various anthocyanins and anthocyan- 
idins, and of the colouring matters of the viola, rose, lupin, pelar- 
gonium, sweet pea. bilberry, black currant, cranberry, and radish. 
An improved process is given for the preparation of 2-o-hydroxv- 
styrylbenzopvryliuin chloride, which the authors find to have tie 
formula C1-H13O.2Cl.2iLO (comiiare Decker and Felser, A., 190?, 
i, 906, who give IHoO). 

When salicylaldehyde is condensed with styrvl methyl ketone. 
Qj yellow crystals of a substance, possibly ol 

I (he annexed formula, are obtained, but 

® could not be satisfactorily analysed. Con- 

— ClLCHPh trary to the statement of Harries ami 
I J Busse (A., 1896, i, 301), o-hydroxybenzyl 

idcnediacetophenone (Bahlich and Kos- 
tanecki. A.. 1896, i. 239; Coriielsoii anti 
Kostanecki. A., 1896. i. 240) is produced by condensing aceto- 
phenone and salicylaldehyde by means of 10% sodium carbonate 
solution. J. r. C, 


Experimental Studies on Plant Pigments. B. Habroiv 
and W. J. Gies (Proc. Soc. Erpt. Jliol. Med., 1918, 16, 8-10),- 
Ohservations are reported on (a) tlavones, a groiiji of yellow ]ii£: 
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menta characterised by the production, in their solutions, of intense 
yellowish-brown colour on the addition of aqueous ammonia, and 
of (i) anthocyanins, a group of red, violet, or blue pigments, which 
in solutio* change to bluish-green on the addition of acid. These 
pigments were obtained from tulips. Active (nascent) hydrogen 
reduces flavone to anthocyanin. The latter can be further reduced 
to a leuco-base, which in turn, by exposure to air, or more rapidly 
by addition of an oxidising agent, is reconverted into anthocyanin, 
Anthocyanin, isolated in a fairly pure condition by Willst^tter’s 
method, has been oxidised to flavone with the aid of hydrogen per- 
oxide. Flavone thus obtained from anthocyanin can be reduced 
avain to anthocyanin. Anthocyanin when extracted with alcohol 
made anhydrous with copper sulphate yields a red extract, whereas if 
the extraction is made with alcohol rendered anhydrous with calcium 
oxide, a green solutiou is obtained. Anthocyanin, prepared accord- 
ing to Willstatter’s method and dissolved in absolute alcohol, was 
compared with phenolphthalein, and found to be its equal in point 
of delicacy. It is superior in that a change from alkali to acid is 
indicated by a sharp change from green to red, and not from red 
to no colour at all. Chemical Abstracts. 

Furyl Alkyl Ketones. K. Moxova {J. Pharm. Soe., Japan, 
1919, 447, 357 — 401). — The relation between the constitution of 
furyl alkyl ketones and their optical properties, and also their 
action with sodium and alkyl nitrite, have been investigated. The 
ketones were prepared from furancarboxylonitrile (pyromuco- 
iiitrile) and magnesium alkyl haloids in dry ether, the intermediate 
products being decomposed by heating with sulphuric acid and a 
little oxalic acid. Thus were prepared furi/l htmyl helone, plates, 
m. p, 47 — 48° (omme, m. p. 125—126°; femkarhazone, m. p. 
17 ) -172°), furvi methyl ketone, Df'' 1’0977, «„ 1'50177, furyl 
ethyl ketone, Df' 1'05S7. Hp 1-49623, furyl propv! ketone, 
1)]'' 10416, flf, I'49970, furyl isobutyl ketone, Dl*' I-OIGO, 

1-49488, and furyl i.mamyl ketone. D)' 0-9988, n„ 1 -49260. The 
exaltation of the molecular refraction of the ketones increases with 
the molecular weight. During the preparation of the last two 
ketones, keiiminrs were isolated in the form of double compounds 
with ammonium chloride. ^C^HiO-Cf.'NHl'C^HjjNH^Cl. m. p. 
■185-291°, and 2 C,Il 30 -C(:NnVC 3 H,„NH 4 Cl. m. p. 268—270°. 
Since these are easily converted into the ketones by treatment with 
hydrochloric acid, the forraation of the latter is represented by the 
'chenie : 

(',H,0-CN iMgRX C|H..O-CR:N-JlgX ^ 

C^HjO-CRINH -> CtHsO-COR 

Ethyl pyromucate, pyromucio acid. jS-beiizaldoxime, and o.ximino- 
ileoxybenzofuroin are formed when furyl benzyl ketone is treateil 
with ethyl nitrite atul sodium in dry ether at -13°; the products 
are isolated by neutralising the mixture with 1% sodium hydroxide, 
rdracling with ether, saturating the .aqueous solution with carlron 
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dioxide, and then acidifying it with hydrochloric acid. The course 
of the decomposition is represented thus: 

C,H,0-C!0-CHjPh + OEfNO = C,H,O-CO'CHPh-N0 + EtOH 



C,H,O-C0-CPh:N'0H CjH5O-CO2Et + CH2Ph-N0 [— ^CHPIlN-OH] 

Furyl amyl ketone yields valeraldoxime, and the other ketoru-s 
yield similar products when treated in this manner. By treat- 
ment with sodium and amyl nitrite, menthone yields y-keto-/8^-di- 
methyloctoio acid (semicarbazone, m. p. 151 — 152°). 

Chemical Abstbacts. 

Optical Chemical Notes on the Oxonium Salts of 
Pyrones and Thiopyrones. A. Hantzsch (Bcr., 1919, 52, [Si, 
1.535—1544). — The absorption curves of a number of pyroxonium 
salts are discussed. 

2 ; 6-Dimethyl-l :4-pyrone shows the rudiments of an absorption 
band at about 1 /A = 3600 in concentrated alcoholic solutions, that 
is, in the region of the acetone band. This ketone band disappears 
when the pyrone is dissolved in concentrated sulphuric acid, the 
curves corresponding closely with those given by pyridinium salts, 
This is in accordance with Baeyer’s formula for the pyroxonium 
salts (A,, 1910, i, 763), the salt formation being represented thus; 


0 

0-X 



\/ 

\i> 

0 

OH 


Strange to say, the salts of 2 ; 4 : 6-trimethylpyroxonium have a 
much greater absorptive power than those of the 4-methoxy-2 : (i- 
dimethy! series, that is, the methoxy-group is hypsochromic, and 
not an au.xochrome. in this series. This still further emphasises 
the analogy betw’een pyroxonium salts and pyridinium salts, for 
methoxylutidine salts are less absorptive than collidine salts (Pnrvi=, 
T., 1909, 95, 295; Baker and Baly, T.. 1901, 91, 1130). 

2 ■. ■A-thiopr/rone, yellow needles, 

m. p. 145°, is obtained by the action of phosphorus pentasulphide 
on the corresponding pyrone in benzene. This forms colourless 
salts with the strong acids, but they are very easily hydrolysed. 

That the salts contain a free thiol group is shown by 
O'CIO^ the fact that methyl sulphate gives a salt which may 
be tran.sformed into iA ■A-trime 1 hvtp>/i'thionhiiii 
5 Ci pirrhtiiriile (aiinexeil formula). The solutions of the 

Xi/ tliiopyroue in alcohol, water, or cfiloroform are yellow. 

SMb but are cherry-red in ether or light petroleum and 
have dilTerent absorption bands. The highly coloured 
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solutions may possibly coubain an isomeride oi the annexed 
formula. The salts have much weaker absorption in concen- 
trated sulphuric acid, and the effect of 
replacing the -SH group by the ’SMe group. 

C <- S 7O i.sto displace the bands towards the red. This 

'CHlCMe' is remarkable, for the analogous change in 
the pyrone series, -OH to ‘OMe, is not 
accompanied by any optical effect. 

The paper concludes with a criticism of the tendency to formu- 
late all manner of compounds as oxonium salts, for example, the 
additive compounds of ether with halogen acids, hydroferrocyanic 
acid, heteropoly-acids, trichloroacetic acid, and even other indifferent 
substances. J. C. W. 


Synthesis of Thiophen Derivatives from Ethyl jS-Amino- 
crotonate. 11. Erich Benaby and L. Sileerstko.m {Ber., 1919, 
52, [5], 1605 — 1613. Compare A., 1915, i, 676). — For some un- 
known reason, a new supply of 33% potassium hydrosulphide solu- 
tion has produced from ethyl fi-amino-a-cbloroacetylcrotonate a 
compound different to that originally described. The product 
is apparently a-acetyltkiotetronamide, for it may be hydrolysed by 
sodium hydroxide to a-acetylthiotetronic acid (A., 1913, i, 892), 
It crystallises in long, pale yellow needles, m. p, 233°. The rela- 
tionships are represented thus: 

NHj'CMe.'C-COjEt NHj-CMeIC — CO, 

CO-CH,Cl Ik.ohCO'CHj’^ 

CUAc-CO 

CO— 


The original product, ethyl 4-hydroxy-2-iiiethyltbiopheu-3'Carb- 
oxykte, is always formed if the crotonate is shaken with a 
suspension of solid potassium hydrosulphide in alcohol. Some 
turther reactions of the ester are now described. 

When treated with sodium nitrite in glacial acetic acid, the 
ester yields tthvl Z-keto-2’jntroiminO'b'meihid-'^’.Z-(!lhijdrothiophtn- 

A 1 1 ^ CMe===C*t; 0 ,Et . ■ 1 

i carboxjjlate, i^q j » which separates in long, 

yellowish-green needles, decomp. 211°. This behaves as an acid, for 
it reddens litmus, forms an orange-coloured compound with 
ammonia,- C5H80-X2S,NH3, which dissolves in water, and gives pre- 
cipitates of a red lead salt, PbX, and a brownish-red silver salt. 


(li-'^-mfrohenzoi/l derivative, greyish-green tablets, in. p. 162°. 
The corresponding 'S'ktlo -*1- mfroimino - h-vitthyl-'l : S-diJiydro- 
> IttophenA-carbo.ci/Uc acid, made in the same way from the acid 
{loc. cit.), is a brown powder, decomp, above 100°, which forms a 
potassium salt, K^X, and an explosive lead salt, (CgH30cXulS)2pb3. 

With amyl nitrile, however, the products are the normal oximes. 

d* 
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S-Eeto-2-oT.imii!(i-5-methyl-2 : Z-dihydrothiophm-i-carhoxylk add, 

CMp=:=:=C-CO.jH , ^ 

I ' , lorms green nrystais, decomp, 120 — 130° 
C(:N-0H1'C0 ^ ^ ^ 

and the ethyl ester crystallises in pale yellow needles, deconip, 
110 — 1300 xhg ester yields the nitroimino-coinpound when treated 

with sodium nitrite and acetic acid, and gives a dark brownish-red 
precipitate of a potassium salt when mixed with alcoholic potassiuin 
hydroxide. This salt has the colour of permanganate in aqueous 
solutions, and gives a bright red substance on the addition of acids. 
The ester also forms a ■pkenylhydrazone. (A), long, white needles, 
ra, p, 152 — 153“, which is transformed into a pale pink isomeride, 
m, p. 201“, when treated with sodium nitrite and acetic acid, and 
is converted into ethyl 5-eyano-l-phenyl-2-methylpyrazole-i-carl- 
oxylate (B), white needles, m. p. 88 — 89°, when boiled with alcohol 
containing a few drops of hydrochloric acid. 


^‘^C(:iV'OH)-C:N-NHPh 

{A.) 


,CMe-C-CO.Et 

''<NPh.y.CN 

(B.) 


The ester (5) is hydrolysed by boiling alcoholic potassiuin hydr- 
oxide to the correspoudiiig acid, soft, felted needles, m. p, 
250— 25P {A^er salt), which yields the known l-phenyl-3-methyl- 
pyrazole'4 :5-dicarboxy]ic acid (Billow, A.. 1900. i, 56) when boiled 
with 6% aqueous sodium hydroxide. J. C. W. 


The Chemical Constituents of the Bituminous Tar Oils 
Rich in Sulphur (Ichthyol Oils). III. Hblmuth Soiiribler 
(Ber., 1919, 52, [B], 1903—1910. Compare A.. 1916, i, 65; 1917. 
i, 153). — The purification of an ichthyol oil is efi’ected in three 
stages. First, it is heated with soda-lime at 170 — 180° for some 
hours, the residue from the distillation being decanted, washed 
with water, and added to the distillate, the whole being then 
washed with dilute sulphuric acid and dried. By this treatment, 
the oil loses its obnoxious odour and becomes paler and more 
mobile. The dry oil is then heated with sodium, a current of 
ammonia being admitted, and after this treatment it is mixed with 
magnesium methyl chloride to destroy the small amount of ketone 
present. A specimen of crude oil from the south of France (500 
grams) gave a pleasant-smelling oil (225 grams) containing onlv 
carbon, hydrogen, and sulphur, all but the highest fractions being 
colourless. 

Some inconclusive experiments on the behaviour of various frac- 
tions of the oil towards mercuric chloride, bromine water, and 
iodine plus mercuric oxide are described. J. C. W. 


Cevine and Sabadinine. Kukt Hess and Herm.^nn Mohr 
(Ber., 1919, 52, [S], 1984 — 1988). — Investigation of the alkaloids 
themselves and of their hydrogen sulphates, potassium salts, auri- 
chlorides, hydrochlorides, and monobeiizoyl derivatives shows the 
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gubatances to be identical. The formula for the alkaloid is there- 
fore C 27 H 4 jOgN. Certain corrections of the data recorded in the 
literature are given. The alkaloid crystallises with d'oHjO, and has 

p. 110°. The hydrogen sulphate -(-‘iJ'SHjO has m. p- 250° 
(deoomp.), after becoming discoloured at 210°. The potassium salt 
Ivas the composition Ca 7 H 440 ftNIC>,EtOII, or, more probably, 
C^yH^aOgNK^EtOK. 

The hydrochloride forms anhydrous needles, m. p. 247°. The auri- 
chloride from sabadinine has m. |i. 162° (decomp.), whilst that 
from cevine has m. p. 167--168° (decomp.). The monohenzoyl 
derivative forms a white, amorphous powder, m. p. 195° (decomp.), 
after much previous softening. H. W. 

Chelidoneum Alkaloids. J. Gadamer {Arch. Pharm., 1919, 
257, 298 — 303). — Oxidation of the three chelidoneum alkaloids, 
rhelidonine and a- and 3-homochelidonines, by means of mercuric 
acetate indicates that the former two are closely allied and that 
j 3 -]iomochelidonine must be placed in the protopine group. Thus, 
lioth ohelidonine and a-lioniochelidonijie give up two atoms of hydro- 
am, passing into intensely yellowish-red salts of dehydro-bases which 
are of quaternary character, but exhibit such a marked tendency 
to the formation of colourless carbinol bases that they are con- 
verted into these oven by the action of ammonia. From the fact 
that tile optical activity is considerably increased, it must be 
assumed that the double linking which is introduced occupies a 
position adjacent to an asymmetric carbon atom. The optical 
activity of a-homochelidonine is of the same direction and order 
of magnitude as that of cbelidoiiine. and the molecule contains, 
besides the two rnetho.vyl groups, also a methylenedio-xy-, a methyl* 
ijuino-. and an alcoholic hydroxyl group. On acylation it behaves 
similarly to chelidonine; by the action of acetic anhydride at a 
moderate temperature, acetylation occurs mainly at the oxygen 
atom (compare Tyrer, A //oth.-/,e{t., 1897, 442; Wintgen, A.. 
lOOl, i. 743), whilst at the boiling point it takes place almost 
exclusively at the nitrogen atom with elimination of water and 
ring-opening (compare llonschke, A.. 1889, 62). Ou O-acetylation 
the optical activity is retained, whilst the .V-acetyl compound is 
inactive. 

When chelidoiiiiie methoehlorido or methosulphate is boiled with 
sodium hydroxide solution a strongly L'evorotn.tory methine base 
and a small proportion of an apparently inactive methine base are 

formed. 

On the basis of these observations, formula I is proposed for 
ohelidouine and formula II for o-homochelidoniue, each of these 
lonnulm containing two asymmetric carbon atoms, marked with an 
asterisk. On oxidation to a didehydro-base, the asymmetry of the 
'■arhon atom contiguous to the nitrogen atom flisappears, an opti- 
fdly active compound of foiimila ITT being obtained. The ring- 
i^peniDg on acetylation at the boiling point must yield first a com- 
pound of formula IV, this losing water to form compound V. which 

rf* 2 
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still coutaius IHoO more than corresponds with an .V-acetyl- 
anhydrochelidonine. Further loss of water is, however, less proh- 


6 Ci}o>CHs 

i 

H,J 


Me.,/1\ 


H. 


(I.) 



>leVI\ 
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”’\/\/ NMeAe-CHj-CHj \l7 NMeAc-CHj-CH/\7 

H, 
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able tliaii auto-o.xidation and auto-reduction, which should yield 
a compound of formula VI, but the analytical results do not 
correspond. The A' -acetyl derivative is always accompanied by a 
small proportion of a colourless, quinone-like compound, which 
gradually turns intensely red and is probably formed by oxidation, 
These conclusions are supported by the fact that the 0-acetyl com- 
pound cannot be converted into the A’-acetyl derivative by heatinv 
it, either alone or with acetic anhydride. 

The lavorotatory methine base obtained by methylation of 
chelidoniue has probably the formula VII. On reduction, dide- 
hydrochelidonine is converted into chelidonine and, if the suggested 
formula is correct, two diastereoisomeric chelidonines should result, 
but their formation has not yet been verified. The free carbinol 
base must have the structure Vlll. The position assumed for the 
methyl groups is not an entirely arbitrary one, since the alkaloids 
of the protopiue group, which are to be referred to the same com- 
ponents (Bausteine), also contain at this place a side-chain of one 
carbon atom, this serving likewise to build up a heterocyclic ring. 
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jS-Hoiiiochelidoiiiiie. which re?emblcs protopine and cryptopine in 
its physiological action, also behaves like these bases towards 
mercuric acetate; thus, two hydrogen atoms are replaced by an 
o.^ygen atom, so that one inolecule of the base reduces four mole- 
cules of mercuric acetate to mercurous acetate. The product of 
he oxidation is relatively readily soluble in hot water, giving a 
ilightly alkaline solution. This behaviour and the isomerism of 
■ivptopiue and jS-homochelidonine indicate that the two alkaloids 
liffer only aa regards the relative positions of the methyleuedioxy* 
uid the two methoxy-groups. Assuming for cryptopine Perkin's 
brmula (IX) (compare T.. 1916. 109. 831). which renders evident 
ts close relationshif) to l)erberiniuni hydroxide (X), /S-homo- 
?lielidonine must be represented by formula XI. Confirmation of 
.his formula is furnished (I) by the action of phosphoryl chloride, 
,vhich yields ?A-(8-homochelidoniue chloride, identical with dihydro- 
Derberine methochloride. atid (12) by reduction to dihydro-)8-horao- 
ihelidonine and conversion of the latter, by means of phosphoryl 
chloride, into the chloride of the /Vo-compound, which exhibits com- 
[ilete identity with tetrahydroberberine methochloride. 

These results supply a confirmation of Perkin’s formula for 
protopiiie and cryptopine, but an objection to the formulse for the 
three bases is the possession of a ten-membered ring, the formation 
of which in the vegetable organism is as yet unknown. This objec- 
tioi] may be removed by the assumption for the salts, which alone 
!ii'e formed in plants, of formula XII. Formula XI or IX would 
then result only by anhydride formation from the carbinol base 
pio(.hiced by the action of alkali. Tn agreement with this assump- 
tion is (lie fact that, with protopine, cryptopine, and. especially. 
^Ihoriiochelidonine, in presence of ammonium chloride, precipita- 
tion of the bases by ammonia takes place either not at all or only 
after some time. 
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Replacement of the name jS-homochelidonine by a^/ocryptopine 
is recommended. T. H. P. 


The Cinchona Alkaloids. XXI. Synthesis of Dihydro 
quinicine and /S-d-Piperidylpropionic Acid. Padl Kabe and 
Karl Kindler { her ., 1919, 52, [5], 1842—1850. Compare A., 
1919, i, 34). — 1- Sfinihem of Dihydroquinicint {Bihydroqviitu 
ioxine ). — Ethyl qiiinate and ethyl A-beiizoylhoinocincholeuponate 
{ibid.) are condensed by means of sodium ethoxide in benzene to 
form a /3-ketonic ester, which is deprived of the benzoyl and carl), 
ethoxyl groups by boiling with 17% hydrochloric acid, thus giviiitr 
dihydroquinicine, 

CH CH, N 


NH 


I 


CH, 


\/\/ 

—CO 


OMe 


II. Synfliem of ff-i-riperidylpropioiiie — 4-Methylpyridiiie 

is heated with chloral aud zinc chloride at 85 — 90^^ for several 
hcurs, and thus converted into “ y-chloralpicoline ” [yy^-fne/doro- 
a - 4 - ppridpl propan- of], CCl.,-CH(OE)’CHvC 5 H,N, glisteiiing 
crystals, m. p. 166° (corr.); pfntiiiichloride, orange needles, m. p, 
250° (corr., deoomp.), aurichloridr, yellow crystals, m. p. 189" 
(corr., decomp.). This compound is mixed with ice-cold alcoholic 
potassium hydro.xide, and the temperature then allowed to rise, 
when hydrolysis proceeds vigorously, the product being ^-i-pyrid i/l- 
iirrylic acid, C;H,N-CH’.CII-CO.,H, pale reddish-brown crystals, 
m. p. 296° (corr., decomp.) ; hi/drorhlnrlde. large, brown 

crystals, ni, p. 243 — 244° (corr.). (lurirktoride, yellow needles, m, ]) 
235° (corr., decomp.). The acid is reduced by sodium in boiliiis; 
anivl alcohol to ^•4-piperid//f propionic acid, 

C5lI,„X-CH,-CH,-CO,H; 

the acid was not isolated, but converted into the eihyl ester, b, p. 
145°/15 mm., plniinichforidc, orange crystals, m. p. 190° (corr,, 
decomp.). J. C. W. 


Preparation of Nitriles from Quinotoxines. F.irbwkrkf, 
VOHM. Meisteh, Luerrs, i- Brcxi.vg (B.K.-B. 313321 ; from CTi w 
Zentr., 1919, iv, 499). Oxiininoacidyl derivatives of dihydroquim) 
tcxiiie are treated with acidylatiiig agents in the presence, of alkali. 
Keaction occurs in accordance with the. scheme : 

R-C„H,N'CO-C(N-OH)-CH2-CH<|)JJ^~;[(J{2>N-Acyl 

R-Q.M^N-CO,!! -t Acyl 

(E = H or O.Mc; R'-Et or Me.) ’ 

Cinchotoxine is converted by benzoyl chloride in the present.^ of 
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alkali into a hemoyl derivative, m. p. 124°, whicli, when treated with 
amyl nitrite and sodium alkyloxide, yields a crystalline oximino- 
derivative, m. p. 175 — 177°; the yellowish-red solution of the latter 
in sodium hydroxide solution (5%) is transformed by toluene-p- 
sulphonyl chloride at 45° into henzoylcincholeupono-nitrile, colour- 
less crystals, m. p. 62°. Acetylcinckotoxine is formed as a pale 
yellow, viscous mass by the treatment of cinchotoxin (quinicine) 
w'ith acetyl chloride, and, without being further purified, is con- 
verted into oximinoacetylcinchotoxine, from which acetylmero- 
ijiiintnonitriU, almost colourless, viscous oil, is prepared by the 
action of benzoyl chloride and sodium hydroxide solution (5%). 
The nitriles are intended as initial materials for pharmaceutical 
preparations. H. W. 

The Oxidation of Morphine. Constantin Kollo {Bui. Soc. 
fhm. Romania, 1919, 1, 3 — 9). — Solutions of morphine hydro- 
chloride when sterilised iu an autoclave at 120° undergo some 
decomposition, as shown by the brown colour produced in the 
liquid. The change occurring is the formation of oxydimorphine 
(i^-morpbine) and morphine oxide in the proportion of 9 : 1, together 
with traces of a base said to be methylamine. The percentage of 
morphine decomposed increases with the temperature to which the 
solution is heated. 

It is suggested that morphine hydrochloride undergoes partial 
dissociation, and that in the free morphine' the group !NMe 
reacts with the water, giving methylamine and hydrogen peroxide, 
the latter then acting as an oxidising agent. W. G. 

Morphine Alkaloids. VI. The Relative Stability of the 
Nitrogen Ring in Morphine. Julius von Braun {Ber., 1919, 
52. [5], 1999 — 2011). — It has recently been shown (A., 1918, 
i, 184, 268) that the gradations of stability exhibited by six of the 
seven classes of bases which have been examined from the point 
of view of the rupturing of the cyclic system arc the same whether 
the action be effected by Hofmann’s method or by cvanogen 
bromide. Dihydroindole appears to be an exception, since it proves 
to be one of the most stable svstems in the Hofmann degradation, 
but one of the weakest towards cyanogen bromide. The present 
communication contains an account of the behaviour of a number 
of substances containing the grouping, aromatic nucleus, C*C‘N, 
which is present in the morphine molecule. This appears to be 
extraordinarily resistant to cvanogen bromide, but to be attacked 
with remarkable ease by bases. 

The nomenclature of some of the substances which have been 
obtained offers certain difficulties, to overcome which the author 
proposes to designate the group. Cj 4 HflO(OMe)(OH)*CHo*CH 2 -, 
methvlmorphimethvl. 

^orcodeiniuni j/ipernlimwi iofliAe. m. p. 272°, is prepared by 
the action of norcodeine on ac-di-iodopentane in alcohol, or. pre- 
ferably, ill chloroform (the phitinu-hlor'K^e is a crystalline powder, 
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m. p. 215°; the corresponding dihydronorcodeinium piperidiviv m 
iodide has m. p. 271°), and is converted by cold aqueous sodium 
hydroxide solution into methylmorphimethijl piperidine (annexed 

formula), stout rods, m. p. 
/OMe 93 — 94° (the hygroscopic 

hydrochloride, the platini- 
chloride, m. p. 174°, the 
oily methiodide, and the 
acetyl derivative, m, p, 
87°, are described). It cannot readily be shown that the disrup. 
tion of the nitrogen atom has occurred from the morphine and not 
from the piperidine half of the molecule by the use of acetic 
anhydride, but the required evidence is readily furnished by the 
application of cyanogen bromide to the acetyl derivative, which 
yields ^-hromnamylcyaiwocettflniethi/lmorphimethylamide, 
C, 4 H 50 ( 0 Me)( 0 Ac)-Cn 2 -CH 2 -N(CN)[Cn 2 ] 5 Br, 
colourless leaflets, m. p. 133 — 134°. 

Norcodeine and o-xylylene bromide similarly yield norendemivm- 
dihydroisoindolmm bromide (annexed formula), long needles, m. p. 

262° {platinichloride, m. p. 233°), 
yOK which is transformed by alkali 

CnHjjO^OMe /CHjv into methylmorphimethyldihydro- 
/CjHj Koindole, m. p, 110°, the salts of 
which show little tendency to 
crystallise. The crystalline acetyl 
derivative, shining leaflets, m. p. 146°. yields, however, a hydro- 
chloride, colourless leaflets, m. p. 224°, and a methiodide, colourless 
leaflets, m. p. 163°. The course of fission is already established hv 
the nature of the product, and is confirmed by the action of 
cyanogen bromide on the acetyl derivative, which yields o-hromo- 
rylyleyannncetylmethylmorphimefhylamine, colourless crystals, 
m. p. 153°, 

The interaction of norcodeine and iStS'-Ji.jodoethyl ether leads to 
f,he formation of nnrcodeininm-morpholininm. iodide, long needles, 
m. p. 255 — 256° {platinichloride, m. p. 216°), which is converted 
by alkali into methylmorphimrthi/lmorpholine; since the latter is 
oily and does not yield well-crystallised salts, it was identified as 
the acriy! derivative, m. p. 118—120° {platinichloride, m. p, 177°), 
Cyanogen bromide transforms the acetyl compound into an oily 
product, which doubtless consists mainly of the expected bromo- 
compound, but could not be isolated in the pure state. 

n. w. 

Ormosine and Ormosinine, Two New Alkaloids from 
Ornaosia dasycarpa. Kurt HKs.sand Fritz Mkrck [Her., 1919, 
[S], 1976 — 1983). — Ormosine has been previously isolated by 
Merck from Ormoria dasycarpa, Jacks, a leguminous plant growing 
in Venezuela. Its physiological relationship to the morphine 
alkaloids has been demonstrated by Ilarnack. but the authors find 
that it is not allied chemically to these substances, and, indeed. 
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ciccupies a unique position among alkaloids. In addition, they 
]iave isolated ormosinine from the same source, the yield of the 
former amounting to 0‘15% and of the latter to 0'023% of the 
dried seeds; these substances, however, only represent a fraction 
(if the total alkaloidal content. 

Isolation of the alkaloids is effected hy extracting the crushed 
with alcohol, evaporation of the solvent in a vacuum, and 
extraction of the residue with water ; the aqueous extract is made 
alkaline with ammonia and extracted with ether. The ethereal 
solution is shaken with powdered sodium carbonate, after which 
the solvent is removed, leaving a crystalline residue, from which 
oi'inosiniiie is Isolated by taking advantage of its sparing solubility 
ill alcohol, whilst ormosine separates from the alcoholic solution on 
iiddition of -water. 

Ormodne, crystallises with 3 — 4H2O in long needles, 

in, p. 85 — 87®, and is readily soluble in alcohol or chloroform, 
iVhen preserved over sulphuric acid, it loses its water of crystal- 
lisation and forms a colourless, gummy mass, which again becomes 
crystalline when brought into contact with water. It is sensitive 
towards rise in temperature, and. at 100®, is converted into a 
viscous oil, which does not recombine with water. With methyl 
iodide, it gives an abnormally constituted mfAhio<ii<^e, €.^4114;, 
lon'^ needles, m. p. 245 — 250® (alow decomp.). The picrate has 
in. p. 1^8® (decomp.). The h/drochloride. hydrohromide, and 
amdloride are amorphous. The nuri<'ftlonde of the metko- 
chloride^ C.i4H4-,NaCl.-.,2AuCl3, forms vellow crv.stals. which change 
at 90®. 

Onnodninf, C2„H:^3N’g, crystallises in well-defined, anhydrous 
cubes and short prisms, m. p. 203 — 205®. It yields a normally 
constituted mefhiodidr, colourless needles, m. p. 245® 

(slow decomp.), and a picrofe. C32H^f,0,4X^,4H20, H. W. 

ScopoUne. IV. Fission of Scopoline by Hofmann's Method 
o! Degradation and Elucidation of the Constitution of 

Scopoline. Kvrt }tF>8(/fer.,!910,52,[//], 1047 1975). — Previous 
investigations (A., 1918, i. 404. and previous abstracts) have largely 
elucidated the constitution of scoj)oline. leaving in doubt, however, 
ilie mode of attachment within the molecule of one valency of one 
of the oxygen atoms. Tn the hope of deciding this point, the 
author has applied Hofmann’s method to scopoline. Reaction, 
however, occurs abnormallv, since the product. «/'-demethylsco]>oline, 
contain? two double bonds, as is evidenced by its ready conversion 
mto a tetrahydro-derivative. Moreover, the process throws no 
light on the point in question, since the oxygen linking appears to 
rernaiji intact, When, however, ^-dcmetlivlscopoline is further 
subjected to the Hofmann degi'adation, it gives 0-methyh.?o-j/'- 
(leniethylscopoline. the ammonium ha.se yielding the tertiary amine 
and methyl alcohol, which adds itself at the ethylene oxide group. 
Elimination of water occurs from the methylated polyhydroxy- 
iilmliol hi such a manner as to form a new ethvlene oxide gronji. 
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This view is strengthened by the formation of a similarly consti- 
tuted compound from tetrahydro-^-demethylscopoline, which is 
also produced by the reduction of O-methyliso-i/'-demethylscopoline 
itself. The inok ready explanation of these reactions lies in the 
hypothesis that the ethereal oxygen atom is directly united to that 
carbon atom to which the nitrogen group is attached, since, if it 
were attached to one of the other possible carbon atoms, it is 
difficult to see why the oxygen bridge should be disturbed by a 
process which only affects the amino-group. The reactions are 
consequently shown by the schemes . 


CH., 


H..C 


CH, 


/I 


0 


HO- 


-.CH'tlH 


CH 


HC-NMe-C — 


CHj 

I 


H.,C 

HX Me„N-C -> 

V: 

0 


c- 


-CHOH 


CH 

/\ 

\ 

H,C CH.; 

1 

H,C Me,tf'C'OH 


LMcO-C- 


-CH'OH 


Scoppline. 


if-Domethylscopoline. Intermediate product. 


HX 


ett 


CH, 
I 

HX MO..XX 


/ 

-CH 


MeOX.- 
0 -Met hyliao-ii'-cle- 
methylscopoline. 


I 

CH.. 

\ 

HjC CH, 

H,C Me,N-C 

HC- CHOH 

Tetrahydro-ii-de- 

methylscopoline. 




4 ' 

CH, 


H,C CH, 
H,C Me.NX 


‘ 0 

/ 

MeO'HC CH 

O-Methyltefrahydrotso-if. 

demethylscopoline. 


Corresponding with the two asymmetric carbon atoms of if-de 
methylscopoliue. the latter is found to e.xist in two diastereoisomerii 
racemic forms (a- and 3-), both of which have been isolated aiic 
used in the series of degradations. During hydrogenation, a thirc 
asymmetric carlxm atom is developed, so that yet another isomeridi 
is formed. 

ScopoHne methiodide is converted into the corresponding liydr 
oxide, which is distilled under diminished pressure, whereby ar 
oil, b. p. 118 — 121°/9 mm., is obtained in good yield, which con 
sist= of a mixture of approximately equal amounts of a- aiic 
^-ifi-demethyhcopoline. The o-form crystallises in needles oi 
prisms, m. p. 67 — 69° {pierale, prismatic needles, m. p. 152 — 153"; 
methiodide, m. p, 248° [decomp.]; henzoi/l derivative, indistinct 
crystalline needles, m. p. 120°, the hydrochloride of whicti 
[-l-3EtOH] has m. p. 214° [decomp.], after much previous soften 
ing). The 0-form has b, p. 13.5 — 140°/1.5 — 16 mm. (picrad- 
large, cubic crystals, m. p. 205° [decomp.] ; the methiodide is oily). 
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Reduction of a^-demethylscopoline by hydrogen in the presence of 
colloidal platinum yields a product, b. p. 143— 145°/30 mm., which 
solidifies completely to a mass of long needles, but which is found 
to be a mixture of two stereoisomerides, since it gives two picratf.k^ 
jn. p/s 182° and 128° respectively, and two methiodides, m. p. 
^09° and oily. The corresponding jS-base also appears to yield two 
stereoisomeric tetrahydro-^^lf-demethylscopolines (b. p. of mixture 
135°/27 mm.), the metkiodides of which are oily. 0-McthyItetra-. 
Iri/droiso-a^p’demethyhcopoline. is obtained by Hofmann’s method 
from the tetrahydro-a-base, and forms an oil, b. p. 122 — 125°; 
1 " mm., which partly crystallises when preserved, and probably 
consists of a mixture of isomerides; the picrate has m. p. 163°. 
The corresponding ^-derivative has b. p. 126 — 130°/23 mm. 
(^picrate, m. p. 183—184°; platinichloride, hexagonal crystals, m. p. 
200° [decomp.]). 

The degradation of a- and )3-0-deraethyIscopoHne does not occur 
very smoothly, and in addition to 0-methyl\so-a>^-deinethyhc,opoline, 
pale yellow oil, b. p. 123°/14 mm., and O-methylho-^^-demethyl- 
mpoline, viscous, yellow oil. b. p. 140°/28 mm., a highly refractive 
volatile oiV, of characteristic odour, b. p. 88 — 92°/!! mm,, 

is obtained. A picrate, needles, m. p. 142 — 143°, was isolated from 
the product of the degradation of the mixed bases. 

The oxygen bridge in o^-denicthylscopoline, unlike that in 
.‘^copoline itself (A.. 1916. i. 286), does 
not appear to be opened by treatment 
with hydrogen bromide in glacial 
HC CH acetic acid solution, the products of 

the action being the hydrahronxide of 
the original base, prisms, m. p. 250° 
(decomp.), and resinous matter. 
Attempts further to degrade the 

HC -CHOCOCHPh telrahydro- 0 • m4thvI?.«o- j^-d.emethyl- 

scopolines were unsuccessful, the 
bases being recovered unchanged. 

As a consequence of the work on scopoline, the annexed formula 
may now be ascribed to scopolamine. H. W. 


HC-NMe-C 

/ 

0 


I 

CHOCOCHPh 


Strychnos Alkaloids. XXV, RearraDgement of Strych- 
ninolone into Isomeric Forms. Hermann' Leuchs and \Valtj;r 

BmvDi.xsoiJx {Bcr., 1919. 52, 1443 — 1453. Compare A.. 1914, 

i, 861),- -When the //'form of strychniuolone. C,«jHtA^.^N.., is shaken 
with O o-V-sodium hydroxide for a few dayji, about SO'^o of it is 
changed into strychninolone-5, massive crystals, in. p. 228°, 
|fl|n'-37'3° 7'be alkali contains about Gti of the by-product. 

m. p. 235 — 270°, [o]n f21‘5° which was also formed 
riiriiig the fission of .strychninolic acid. A similar transformation 
is elTected by heating the a-form with methyl-alcoholic ammonia 
a sealed tube. The products are the ?i-form, a new isomeride 
'^’hich is less soluble in methyl alcohol, iiamelv. uti ;irhninolone-Q, 
hexagonal jirisms or pointed and twinned leaflets, m. p. 251 — 252°, 
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ral’i’ -176'1°, and two isomeric amines. These are aminodihydro- 
stri/chninoloM-l, CisHjiOsNs.HjO, polyhedric tablets or columns, 
nj p 185—191° (decomp.), which forms a sparingly soluble rntrate, 

m p_ 261 263° (decomp.), [a]);’ -51-6°, and a phenylcarhamide, 

CjjIIojOiNj, m. p. 240—241°, and again at 295—300°, and also 
ammodihydTmtriichninolone-U, stout needles, m. p. 236—239° 
(decomp.), [o]|; -66'6°, which forms a soluble nitrate. 

When strychninolonc-i' is covered with 12iV-hydrochloric acid, it 
changes into the salt of an aimn<mcid, broad 

needles, m. p. 239 — 240° (dccomp.), which is identical with the 
strychn’inolone-hydrate-II, already described (A., 1910, i, 768), 
Strychninolone-t also forms an acetate, C. 2 |H 2 (, 04 N 2 , when healed 
with acetic anhydride and sodium acetate. This crystallises in 
prisms with IMeOH, m. p. 140° (decomp,), and then 214°. 
[ajs" - 37'6°, and may he formed by heating acetylstrychninolone-« 
with acetic anhydride. J- C. W, 

Strychnos Alkaloids. XXVI. Degradation of Bromo- 
strychnine and Dihydrostrychninonic Acid, and the Bromin- 
ation of the Fission Products of Strychnine. Hkrmasv 
Leuciis and Dorothea Ritter {Brr., 1919, 52, [R], 1583 — 1593), 
— Bromostryohnine (Beckurts, A., 1885, 911) is most conveniently 
made by adding bromine water to strychnine dissolved in hydro- 
bromic acid, for it separates a.s the hydrobromide (solubility at 
15°. 1%), leaving the salt of the unchanged base in solution. When 
oxidised by permanganate at -10° to 15° in acetone solution, it 
yields bromostrychninonic acid (soluble in chloroform; A., 1910, 
1 766) and insoluble hromodihydroxtrychninomc acid, 
C.,iH.,,0„N,,Br. 

This crystallises in minute, hexagonal leaflets, m. p. 310° (d^omp,), 
[ojg’ -19'7° (in O'ljV -sodium hydroxide), may also be obtained by 
brominating dihydrostrychninonic acid, and is gradually hydrolysed 
by J-alkali hydroxide m the cold to glycollic acid and a cnmimind 
C.'igHijOjN.nBr, which crystallises from alcohol in slender needles, 

rn. p. 273°:[a]r-24-2°. ^ 

Dihydrostrychninonic acid, obtained in 6% yield by oxidisni" 
strychnine with permanganate in boiling acetone, is hydrolysed by 
.V -alkali hydroxide to two isomerides, according to the conditions. 
In the cold, the product is isoxlr>/cJt>iinolnne.-l, CigHigOgNg, colour- 
less pyramids, m. p. 216—247°, [o]i» -u46-4°, wldch yields the above 
compound, C.gHjjOsK.Br, on hromination. At 100°. the product 
is hofifciichainoIone-Tl, long, woolly needles, not molten at 310 , 
[o]® -126°. giving a cornflower-blue colour with chromic and 
sulphuric acids, and a very sparingly soluble ironto-derivative, ni. p 
280°. 

Slrychninonic acid yields the same acid on hromination as liroino- 
strychnlne gives on oxidation, namely, bromostrychninonic aeicl. 
The mefhi/1 ester of this, ('.,.,TI.,,0|iN2Br, ha.s m. p. 230— 231°, and 
the rllnil ester, m. p. 247° (corr.). The acid is reduced by sodium 
an.algaiii to hnmiDxIriii-hmnnlic arid, C.,,lI.,, 0 ,;N, 2 Br, minute prisms. 



ORGANIC! CHRMISTRY. 


i. 85 


(lecoinp- 'JB5 — 270^, which is gradually hydrolysed by .V-sodiuiii 
liydroxide to glycollio acid and bromosfcrychninolone-tt (below). 

The <1- and 6-forms of strychninolone yield on bromination 
hromoUrychninolone-d,, Cj^HjjOgNoBr, stout tablets, m. p. 
‘^54 — 256'^, [a]o -62*2*^, and hTomostrycltniv^lorte-h, stout prisms 
or tablets, m. p. 233—235^, [a]“ -72-8°. J. C. W. 

Synthesis of 2*»-Butylpyrrolidme. Remarks on the 
Work of E. Blaise and Houillon on the Transformation of 
the Higher Alkyleuediamines into Cyclic Mono-imines. 

Kurt Hess {Ber,, 1919, 52, [B], 1636— 1641).~2-Pyrryl propyl 
ketone (Oddo, A., 1910, i, 426) is reduced by sodium and alcohol 
to a-2-pyrrolidylbutyl alcohol (A., 1916, i, 68), the constitution of 
which has been proved (A., 1917, i, 351, 352), and this is 
heated with hydriodic acid (D 2'0) and red phosphorus at 
125—135°. 2-xi'ButylpyTrolidine is a colourless oil, b. p. 
154— 156°/753 mm., which has a very similar odour to coniine, and 
is only sparingly soluble in water. The platinichloride forms 
stout prisms, m. p. 178°, and the au/ichhride is an unstable, egg- 
yellow, flocculent powder, ra. p. 145°. Wheii heated with formalde- 
hyde and formic acid, the base yields hmethylr'l-n-buiylpyrroUdine, 
b. p. 154 — 155°/lo mm., which forms a vlatinicbloride, long, 
prismatic tablets, m. p. 215°, and an aunchloruh, m. p. 190°. 

The base described by Blaise and Houillon as 2-/i-butylpyrrol- 
idine (A., 1906, i, 692) must have had some other constitution. 

J. C, ^V. 

Pyrrolidine Derivatives. V. Preparation of the Three 
Hydroxyprolines which are Stereoisomerides of the 
Natural HydroxyproUne. HEkiiANX Leuchs and Kaijl Borman’N 

{Ber., 1919, 52, [b\ 2086 — 2097). — The work is a continuation of 
that described previously (Leuchs and Brewster, A., 1913, i, 449). 

r//-Hydroxyproline (a) is resolved by crystallisation of the 
quinine salt of its phenylcarbamide. as described previously; the 
specific rotation of the synthetic /'hydro.vyproline {«) in aqueous 
solution cannot be raised above -7r)’7°, a value which agrees well 
with that recorded previously, but is lower than the sole datum 
( -81°) for the natural acid. A-y I[y(ho.ryproltncphcnylcarhamtde 
[n) has m. p. 175° [a]if-f37° (in water as ammonium salt); 
'i-hydroxyproline (a) has m. p. about 274°, [a]y +75*2° in aqueous 
solution. The corresponding hydantoin. has m. p. 130 — 131° 
(anhydrous), ca. 70° (-|-2H.,0), [o]n-|-49'2° for the anhydrous sub- 
stance in water. 

tf^y-Hydroxyprolinephenylcarbamide (6) is similarly resolved 
by means of quinine, as previously described; /- and ^/-hydroxy- 
proline (6) have 7iow been obtained in the crystalline form, slender 
needles, m. p, 238 — 241° (decomp.), [a]u— 58*1° and -foS'G® 
I'espectively. 

The product obtained by racemising the natural hydroxyproline 
’'vith barium hydroxide appears to be identical witli that obtained 
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by mixing equal weights of i-hydroxyproline (a) and d-hydroxy. 
proline (h)- it appears that a change of configuration only occurs 
at the a-carbon atom, whilst the y-carbon atom remains unaffected. 
Derivatives of rff-hydroxyproline («) and (b) with phenylthio 
carbimide are described, but are unsuitable for purposes of resolu- 
tion owing to the ease with which they pass into anhydrides which 
are either thiohydantoins or thioazlactones ; '/•hjdroxyprolim 
•phenylihiocarhamiilr forms nodular crystals, and when crystallised 
from warm water or heated at 63° readily gives the correspOndiiiy 
nnhytlri-de, slender needles, m. p. 145 — 148°; its m. p. is the same 
as that of the anhydride; y-hydroxr/prolinephenyUhiocarhimitle 
(i), m. p. 155 — 156°, is rather more stable than the a-derivative. 
The corresponding anhyilride crystallises in small needles, m. p. 
146—148°. ■ H. W. 


The Asymmetric, Tervalent Nitrc^en Atom. II. New 
Transformations of d/-Methylconhydrinone and the Conver- 
sion of d-Conhydrinone into di-a-2-PyiToUdyUmtany3 one. 

Kurt Hess {Ber., 1919, 52, [B], 1622 — 1636, Compare A,, 1919, 
i, 345). — In the former paper, it was shown that o-l-methyl-2- 
piperidylpropan-a-one exists in two stereoisomeric forms, methyl- 
Mopelletierine (I) and methylconhydrinone (II). 


p/rig 

HgCl^^CH-C’OKt 

^reN 

(i.) 



A furttar proof of the close relationship between these bases is 
now given, namely, the fact that when their hydrazones are boiled 
with sodium ethoxide solution they both yield r/?-methylconiine. 

In the further elucidation of this unusual case of isomerism, it 
is found that dnriiig changes at the asymmetric nitrogen atom, the 
}iarticular co)ifigurat-ion is preserved, but that changes at the propyl 
residue, that is. at the asymmetric carbon atom, lead to the same 
jiruducts in both cases. 

As a reaction of the former type may be mentioned the dimethyl- 
ation by means of ethyl azodicarboxylate. This leads to the pro- 
duction of isopeiletierine on the one hand and dl-conhi/drinonc. 
b. p. 93 — 94‘^/10 min., on the other. Furthermore, the ethyl- 
urethane of eZ-conhydrinone {loc. ce^.) is isomeric with the ethi/I- 
iirtthaiie of isopelleticrine, this having now been obtained as a 
viscous oil. b. p. 165 — ]70°/13 mm., by the action of ethyl chloro 
formate on the base in ether, under the influence of powdered 
potassium carbonate. 

A most remarkable difference between these isomeric ethyl- 
urethanes is described. When boiled with aqueous-alcoholic sodium 
hydroxide, the ?5opellelierine derivative is slowly hydrolysed to 
wopelletierine and resinous products, whereas the ^f-conhydrinone 
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(derivative is quickly and almost quantitatively converted into 
dl - a - 2 - pyrrolidylbutan - j3 - one (annexed 
CJI.rCHj i'ormula). This oil has b. p. 95—97”/ 

Ch" CH*Cll.*rOEf mm., responds readily to the pine-shaving 
\ y test, forms a picratt, bundles of needles, 

^ m. p. 155”, is converted by heating with form- 

aldehyde and formic acid into a-X-mtthyUl- 
li,jrrolidylhutaii-^‘one, b. p. 112 — 115”/22 mm. {hythochlorulr, 
111, p, 153”j platfinchloridt^ in. p. 205”; metliiodide, long spikes, 
nt, p. 213 — 215”), and yields a hydrazone, b. p. 135--140”/15 mm., 
which is reduced by heating with sodium ethoxide solution at 
150—170” to 2-butylpyrrolidine (see this vol, p. 85). J. C. W. 

Additive Compounds of Acyl Chlorides and Tertiary 
Amines. Karl Fkeuob.v&ek*; and Daniel Peters (Ber., 1919, 
52 . [B], U63 — 1468).- -In many cases, chloroform is an excellent 
medium in which to study reactions between acyl chlorides and 
(ertiary amines, for the additive compounds readily separate, leav- 
ing such by-products as the amine hydrochlorides and dehydrac-etic 
acid in solution, and, furthermore, there is much less danger of 
the precipitate absorbing atmospheric moisture during filtration 
than when ether is used as the diluent (compare Dehn. A., 1912, 
i. 833; 1914, i, 1169). The true additive compounds are extremely 
sensitive to water and alcohol, especially in those cases in which 
iiitennolecular expulsion of hydrogen chloride is possible, and this 
is why so few genuine compounds of this type have been described. 

Oxalyl chloride and pyridine form a compound in the ratio 1 :2 
(Jones and Tasker, P., 1908, 24 , 271), which separates in yellow, 
sandy crystals and evolves carbon monoxide and dioxide on ex- 
posure to moist air. Acetyl chloride and pyridine unite in the 
ratio 1:1 (Dennstedt and Zimmerman, A., 1886, 368), the com- 
pound dissolves in the chloroform if moisture is allowed to enter, 
and reacts with alcohol to form pyridine hydrochloride and ethyl 
acetate. The compound given by hexamethylenetetramine and 
benzoyl chloride is also decomposed by alcohol, which Hartuug over- 
looked when he spoke of it as being somewliat soluble in this medium 
(A,. 1892, 1173). J. C. W. 

Ring Closure in the Meta-position in the Benzene Series. 
I Reduction of Julolidine Methochloride. Julius von 
Br.u-n and Ludwig Neumann {Ber., 1919, 52 . [.fll, 2015—2019). 
—It has been shown previously (vou Braun, Heider, and 
Wyezatkowska, A., 1919, i, 40) that the reduction of julolidine 
methochloride by sodium amalgam leads t-o the formation of a base. 
The latter has now been isolated as a colourless oil, b. p. 
bi— -89”/0'Ol mm., which can be preserved unchanged in a closed 
vessel (the methiodide has m. p. 178” instead of 200”, as previously 
lecorded). When this is converted into ifa methiodide, treated 
V'’ith silver oxide, and the product is distilled under greatly 
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diniiuished pressure, two fractions are obtained : (1) uuchaugtxl 
base mixed with a certain amount of an unsaturated base, and 
(2) an oxy-base, sy^Py liquid, b. p. 145 — 147° 

O'Ol mm. The hi/drochloritle, ydatinichloride, pimite, and mtth- 
iodide of the latter are oily, but the platinum salt of the metho. 
chloride forms orange needles, m. p. 165°. The nitrogen atom of 
the base, like that of the original amine, is not attached to the 
aromatic uuideus, neither is oxygen present as phenolic hydroxyl. 
In confirmatiou of these facts, it is found that only fsophthalic acirl 
is formed when it is oxidised. It follows, therefore, that the base 
CjaHjgN must contain the complex CjIIjjNMe in the form of a 
closed chain ujiited to two carbon atoms of the benzene nucleus 
which are in the meta-position to one another. The structure of 
the complex can be deduced with considerable probability from 
the following facts ; (1) the nitrogen is probably in the -y-position 
to the benzene nucleus, since attempts to apply Hofmann's process 
to the degradation of the ox-y-base were unsuccessful, and (2) the 
production of a tertiai-y hydroxy-amine instead of an unsaturated 
amine in Hofmann's reaction is only probable if a primary alcoholic 

group can be developed. The 
grouping 

-ClIj-CHj-CHj-NMe-CH,- 
is therefore probably present 
in the amine, Cj^IIjjN, and the 
annexed formulse are thus 
possible. The second of these 
is, however, very improbable, 
since the corresponding hydr- 
oxy-hase would show a great, 
tendency to eliminate water and form a methylated styrene com- 
plex, and since, also, o-melhyl-lilolidine, which is very analogously 
constituted to julolidine. does not yield a trace of a base analogous 
to CijHjjh' when its niethochloride is reduced, H. \V. 


OH, 

CH._, 


Y 

\/ 

CH, NMe 

b'xMe 

(JH,,— CH., 

lle'OH ClI, 

(I-) 

(11.) 


The Acetyl Derivative of ;8-Iodoxylcinnamic Acid. Hi n. 

Wegscheidek {Her.. 19)9, 52, [if], 1705), — The acetyl derivative 
obtained hv Scholtz (A,, 1919, i, %) may be retsresenled by llie 
, , C -0 , , 

“S-H-CH-t'l-h:CH-CO' 


Modification ol Skraup's Synthesis for Preparing Quino- 
line Bases : their Conversion into Stannichlorides. J. G. F 

Dhl'(je (Chem. ^'ews, 1919, 119, 271 — 273). — The method adopted 
tor the synthesis of quinoline from aniline stanniohloride (A.. 1915, 
i, 535) has been applie<l successfully, altho\igh with diminislied 
yields, to the synthesis of homologues of quinoline. Thus o-, m-. 
and /j-toluidine stannichlorides treated with glycerol and sulphunr 
acid heated at 120*^ for two to three hours and then diluted and 
diazotised ^ave, respectively, 8-, 7-, and 6-methylquinoliue in yields 
varying from 25% with the meta- to 7U% with the para-ooinpunml 



OKGANIC CHEMISTRY. 


i. 89 

On the other hand, m- and ^phenylenedianiine stannichlorides 
gave extremely poor yields of the phenanthrolines. The sbanni- 
chlorides of the methylquinolines were prepared by dissolving 
crystalline stannic chloride in hydrochloric acid solutions of the 
bases, and they crystallised out on coaling. ^-Methylquinoline 
Mamichloride forms white plates, m. p. 248°, l-methylquinoline 
^.iannkhloTide., pale yellow needles, m. p. 229°, and ^-methjl- 
ilTirnoUne &i(mnkhhride, white needles, m. p. 252° {with decomp.). 
^^x-Toluidine A'ianwic/i/orM/e, prepared in an analogous Fashion, formed 
poarly-white plates, soluble in cold water and alcohol, m. p. 76°. 
/jf.Toluidine stanniehloride crystallised in pale pink, nacreous plates, 
ni p. 284°. A rapid method for the estimation of chlorine in these 
a,nd other tin salts of aliphatic and aromatic bases was devised, con- 
sisting in simple titration with zV/lO-sodium hydroxide, using 
plienolphthalein as indicator. Good results were obtained with 
aioinat’ic compounds, but the stronger alkalinity of the aliphatic 
base? interferes with the end-point to some extent, and less accurate 
lesiiltg are consequently obtained. G. F. M. 

Preparation of Indigoid Dyes. Adolf Jolles (D,R.-P. 
SOsooS; from Cheni. Zentr., 1919. iv, 619). — Aromatic hydroxy- 
derivatives containing a phenolic hydroxyl grouj) are oxidised in 
the presence of indoxyl or indo.xyHc acid. Thus a mixture of 
" ‘l-naphtkaJene-%indoUnd{qo ” and “ A'vaphfhnhne • 2 • indole- 
hdoHfinone'’ (separable by extracting the latter with boiling dilute 
sodium hydroxide solution) is obtained when indoxyl and 
c-naphthol dissolved in acetic acid are oxidised bv a solution of 
ferric chloride in hydrochloric acid. A solution of the 20% 
tidoxylic acid fusion and a-anthrol, when similarly treated, yields 
•2-anthracene-2-indolindigo ” (identical with the dye prepared 
rom isatin-a-anilide and a-anthrol). H. W. 

Synthesis of 2 : 3-Pyridinoacenaphthene. .\lois Zinki and 
]h[MV Raith {MoMfsh., 1919. 40, 271—276).— The experiments 
were undertaken with the object of ultimately preparing an 
a-iia].ihthaquinoline-6;7*dicarlx)xylic acid; the anhydride of such 
an acid is described, but the yields are not sufficiently 
satisfactory to permit further work. 

A A 2:Z-Fyndiuoacenaphthene (annexed formula). 

I y j colourlcs.'. ice-like crystals, m. p. 67° funcorr.), is 
\ /\/\ obtained by the action of concentraterl sulphuric acid, 
'' I I glycerol, and nitrobenzene on 3-anunoacenaphthene. 

1^1 / The hfidrochlnnde, long, pale vellow nee<lle6. m. p. 

'' 30.^°. the xidplmte, small, yellow uee^Ues. ni. p. 238°, 

‘Hid tile luethiodide. yellow needles uiut.ed in clusters, which does 
I'l'i iiielt heiow 315°, are described. Oxidation of the base or of 
it^ NiU< by chromic acid in acetic, ai'id solution leads to the form- 
‘"irii of G-naphthaquinoline-fi : 7-diearhoxvh'c anhydride, lony. 
'■^1 iimlles, m. p. 317°. ' ' H. W. 
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1 : 2-Naphthaphenazoxines. Henki Goldsteim and Zdexka 
Ll'dwig-Semeiitch (Jlelv. Ohim. Acta, 1919, 2, 655 — 662. Com- 
pare Ketrmann and Neil, A., 1915, i, 303). — 1 :2-a-Naphthaphen. 

azoxine (annexed formulal, yellow solid, m. p. 107^ 
(decomp.', is prepared by gradually heating a 
mixture of a-amino-fi-naphthol hydrochloride and 
o-aminophenol to 260^ in a current of carbon 
dioxide; it is a very unstable substance which 
cannot be purihed by cry,stallisation, the physical 
properties recorded being those of a small amount 
of material which had sublimed during the preparation. The 
licet i/l and hcnzopl derivatives could nob be obtained in the crystal, 
line state. The composition of the substance is deduced from 
the conversion of the crude product into 
naphthaphenazoxone, on the one hand, and 
into S-pheiit/lnnphthupheitoxazivie (annexed 
formula) on the other. The constitution of 
I he latter substance is established by its 
synthesis from o-aminophenol hydrochloride 
and anilino-3-naphthaqninone; it forms 
orange needles, m. p. 215®, and behaves as a very ^eak base. The 
hifdrochloridc, slender, red needles with green reflex, and the 
plalinichhimle, small, brown crystals, are 
described. 

I ■. 2 -$-.\apJifhnpheiiiizi>.rine (annexed formula) 
is formed, together with the a-isomeride, by heat- 
ing a mixture of o^-dihydroxynaphthalene and 
i o-aminophcnol. It forms yellow crystals, which 

darken in the air at about 110° and melt in a 
closed tube at 127—128°. The iircti/l derivative could not be 
caused to crystallise. It is converted by aniline hydrochloride and 
ferric chloride into i-pheiu/Hsonnphthiiphenoxazime, which is a 
weak, unstable base; the in/iirochhiriile and plaliciMoride are 
described. ff- 


PhN 




Stereochemistry of Rhodanines. II. Sten KALLEXBEBr; 
(Ber.. 1919, 62, [B\ 20.57 — 2071. Compare A., 1917, i, 279). - 
It is found that rhodanines with a tertiary 3-carbon system and 
such as contain the asymmetric carbon atom outside the thiazole 
ring exhibit normal pro])erties, and can be obtained in stable active 
forms. Rhodanines in which a hydrogen atom is united to the 
asymmetric 3*carbon atom cannot be isolated in the active state 
The most obvious explanation is to regard them as thiazolines (III 
instead of thiazolidines (I), although it, is also possible that a keto- 
enolic equilibrium is set up. 


NR< 


CO-^HR' 

cs-s 

(T.) 


The condensation of fif-thiolactic acid 


NR< 


C(OH):CR' 

CS fi 

(II.) 


and phenylthiocarbimidf 
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leads to the formation of r-S-phenyl-S-methylrhodanine, m, p. 
114-116°. 

^-Methyl-Z-ethylrhodanine-^-acetic acid, 

^ H"~S 

is prepared by the condensation of sodium f-methylbromosuccinate 
on potassium ethyldithiocarhamate in aqueous solution ; it separates 
from water in long, pale yellow needles, m. p. 73 — 75° (+1H„0), 
107—109°- (anhydrous), [a]„-,54-4° in alcoholic solution (for 
hydrated add). The corresponding d-isomeride has m. p. 73 — 73°, 
[a]j, +55'5°, and is optically stable towards barium hydroxide 
solution at the ordinary temperature. The r-acid forms thin, 
colotirless. anhydrous leaflets, m. p. 108 — 110°. 

It has been shown by Holmberg (A., 1912, i. 131) that trithio- 
carbodiglycollic acid condenses with r-fl-phenylethylamine to yield 
.l-jS-pheuylethylrhodaiiine ; if the action is carried out with the 
optically active bases, however, the active dipheiiylethylthiocarh- 
amides, needles, ?n. p. 195 — 197°, [o]n -13’5° and +14’1° in 
alcoholic solution, are produced, identical with the products 
tlefcribed by T.ovcn and Ohlsson (A., 1914, i. 830). The active 
.l-phenylethylrhodanines may, however, be prepared as follows. 
d-Phcnylethylamine is treated successively with aqueous potassium 
hydroxide solution and carbon disulphide and with an aqueous 
solution of sodium chloroacetate. whereby d-phem/hthgldifhiocarh- 
'imine/ili/coJIic acid, colourless, crystalline powder, m, p. 101 — 102°, 
[oil, + 120'4° in alcoholic solution, is produced, which, when gently 
warmed with dilute acetic acid, loses water and passes into 
(Vi-fhtntiUthplrhodnnive, pale yellow needles, m, p, 108 — 109°, 
[ol„+301'2° in alcoholic solution. X-Pheni/lethvidithiocarbamine.- 
qhicoVk acid has m. p. 101 — 102°, [«]„ -121'0° in alcohol, whilst 
\-3-p!ieni/leth;/!rhodti>iine has m. p. 108 — 109°, [alp -304’8°. The 
col responding r-acid and r-rhodanine have m. p.’s 104 — 106° and 
110 - 111 ° respectively. The latter is converted by a solution of 

socliuin in alcohol into the fuhdaacc. 

small, pale red prisms, in. p. 93 -94°. which could only be isolated 
in one of two possible stercoisomcric forms. 

r-^-Efhphhodanivc-5-nccfic acid, small, pale vellow needles, m. p, 
118 119°, is obtained bv the action of potassium ethyldithiocarb- 
araate on sodium /-bromosiiccinate in aqueous solution, racemisatioii 
being complete. The sodium hvdroqen salt, greenish-vellow plates, 
ra. I), 242 -243° (decomp.), is described. 

The possibility of obtaining optically active products from salts 
of /-bromosiiccinic acid and dithiocarbamates is established bv 
experiments with diethyldithiocarbamates; xvhen the substances are 
alloweil to react in dilute aqueous solution, l-dieiln/Idifhiocnrhnmlur- 
mlic acid. CO,H-CH,-CH(CO.,n)-S-CS-NEt.., m. p. 106—107°, 
(“In - G'67° in alcohol. — 40'9° in ethyl acetate, is obtained, which 
IS probably not optically pure and is completely racemised in boil- 
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ing aqueous solutions. When the condensation is effected in more 
concentrated solution, complete racemisation occurs, and the corre- 
sponding r-acid, m. p. 114 — 116^, is formed, which is also produced 
by the action of r-bromosuccinic acid on potassium diethyldithio- 
carbamate. 

Sodium ^^-broniosucciiiamate condenses with potassium dimethyl- 
dithiocarbamate in aqueous solution to yield \~(limeiliyldiihiocarl- 
amjihuccinamic acid, colourless, silky needles, m. p. 158 — 159° (tlu; 
sodium salt has [a]i> —4*2'^ in aqueous solution), which, in hot acid 
solution, passes into r-dnneihyldithiocarhamylmccinic OAiid, small, 
rhombic plates, m. p. 145 — 146°, and in alkaline solution is 
extensively decomposed with formation of the half-amide of fumaric 
acid. The acid is oxidised by permanganate to ^-dimethylthiocarh- 
amyUuccinamic acid, m. p. 148 — 149°, [o]i, + 80’5° in alcoholic 
solution. i-Dimethyldithwcarhamyhuccinamic acid, small, colour- 
less prisms, m. p. 162—163° (decomp.), is similarly prepared from 
r-i3-iodosuceinamic acid, and is similarly oxidised tn x-dirnethyimo- 
c<irham7j}^uccinamk acid, colourless prisms, m, p. 153 — 15'P 
(decomp.). A similar series of reactions yields ^’phenylmetlnil 
(liihiocarhamyJmctniamic add. small, colourless prisms, m. p, 
164 — 165° (decomp.), [o]p-:-U-0° in acetone (ammonnim salt, 
colourless needles; .'■■odium salt, small, colourless needles; potassinm 
salt, colourless leaflets). The acid is converted into the T’eater. 
small, colourless, rhombic plates, m. p. 135 — 136°, by ethyl alcohol 
and hydrogen chloride. In hot acid solution it is transformed into 
T-phfnyImefhyldifhiocarhamyJ.9nccinic acid, m. p. 163 — 164°, and 
in alkaline solution it is extensively decomposed, yielding, amongst 
other products, the half-amide of fumaric acid. Tt is oxidised bv 
permanganate to d-phenylmethylihiocarhamyl-wccinarnir. arid, 
colourless, rhombic plates, m. p. 168° (cleoomp.). [a]D-i-63'9° in 
alcohol. r-PheayhnefhyJdifhincnrJiamyhuccinainic acid forms 
colotirless, rhombic plates, m. p. 157 — 158° (decomp. }, and i> 
oxidised to r-phenylmethyffhiocnrhamyfaucdaamic add, prism- 
m. p. 160 — 161° (dpcomp.). H. AV. 

3 : 3'-Dimethyl 6 : 6'-di/5opropylbenzidine. C. E. Andrews 
(U.S. Pat. 1314924).-- Symmetrical dimethyldiAopropylhenzidine i? 
produced by reducing crude mononitrocymene (such as may b? 
obtained from '' spruce turpentine”) in alkaline solution to form 
hydrazocymene, subje-cting the latter to the “ benzidine transfonii- 
ation.” and purifying the product by precipitation as sulphate 
The sulphate is a white, crystalline powder which is easily separated 
by filtration, (he impurities remaining in solution. The sulphate 
is deroinposed on adilition of a 10*^^, sodium hvdroxide solution, 
with liberation of the free base, diiiietbyldiAvquojjylbenzidine. Tlif 
latter is an oily liquid, b. p. aboni 250°. [t may be euiplovcd ui 
the prej-’iaralion of azo-dyes Cukmicat. ABSTUAns 

Aromatic Analogues of Novocaiae. Julius von Braun and 
Georg Ktrschbaum (Ber., 1919, 52. [5], 2011— 2015).— It has : 
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recently been shown by Friinkel and Cornelius (A., 1919 i 661 

1 r alcohol, in contrast to the 

teihary A-dialkylat^ alkamine derivatives (stovaine, novocaine) 
do not possess anaesthetising action. The compounds which thev 
have examined, however contain an acyl residne attached to the 
.ntrogen atom in place of the alkyl radicle of novocaine, and thus 
do not belong to quite the same type. Closer analogy is shown by 
a ssri^ of snbstonces, winch are now described, and in which a 
phenyl or substituted phenyl group is introduced in place of one 
at the alkyl groups. It is found that the aromatic substitution at 
Ihe mtrogen atom of novocaine is without influence on its 
aiiiEsthetising power if the basicity of the molecule is also suitably 

lllCr6^S6u« *■ 

^-^■Benzoyloxyeihyl-'lii-7Mihyl-’p.phaiylene(liamiiif 

NHj-CjHj-NMe-CHo-CH^-OBz, 

long, slender needte m. p. 56o (the kydroMonde. and acMid 
derivative, m. p. lo2 , are described), is obtained by the reduction 
of the corresponding p-nif/oso-derivative, pale green powder m n 
90°. Sodium p-nitrobenzoate reacts readily with fl-chlo’ro- ’ or 

-^-V-^ifrohmzoyloxv- 
tlhjl-h-weihyhndmr, NMePh-CtI,-CH,-0-CO-C,.,n,-NO„ yellow 
needles, _^m. ji. 70° (ht/droMonde, colourless substance',' vkrale 
m. p. 1(1°, meHnodide m p. 144° [decomp.]). which is reduced to 
\-^-ami/iolen20(/lox^eih_i/l-h-?7utli.//lar)Hi/ie, colourless leaflets m p 
112° {acety derivative, m. p. 132°). When the solution of the 
latter in dilute hydrochloric acid is treated with sodium nitrite it 

yields the corresponding p-wfro.so-derivative, m. p 105 106° 

which is almost quantitatively reduced by stannous chloride to 

);-^-p-mninobe.nzo>jloxyefhyl-'(i.mel/>yl-p-phe.riylenediamine 

NH2'CjIl4-NMe-CH,-CII.,-0-C0-C(H,-KH,, ’ 

111 . p, 98°; the hydrochloride of the latter is freelv soluble in water ■ 
the dianfy! derivative has in. p. 146°. Sodium 3:5-dinitro- 
henzoate and methylchloroethylaniline yield :\-0-Z:5-d;nifrohenzoy!- 
'iiytthiilmethyldniline, m. p. 121°, which is normally reduced to the 
(oiTesponding (/mmi/io-compound. m. p, 80°. the In/drochhride of 
winch is very hygroscopic, jj 


Action of Basic Reagents on Schifi’s Bases. I. The 
bhloralnitroaniline Group. A. S. Wheelkr and S C Smith 
u 186'’'186r)).-SchilT’s bases, 

o jtained by condensing o- and p nitroauiline with chloral (compare 
Wheeler and Weller. A.. 1903, i, 246), vield hvdro.xy-, niethoxv- 
and ethoxy-denvatives with alcoholic potassium 'hydroxide, sodium 
raethoxide and sodium ethoxide; in each case, one chlorine atom 
IS replaced. The m-nitroaniliiie-chloral product is so sensitive to 
^ese basic reagents that each of them in the cold breaks it up into 
Its constituents. The nitro-grmip in the benzene ring of the amine 
stabilises the Schiff’s bases to such an e.xteiit that basic reagents 
yield derivatives, although this is not true when it is in the nieta- 
position. The following new substances are described : 
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Morohydrnxi/ethylidentbis-o-nitroamlme, 

0H-CCl2-CH(NH-CeH4-N02)2, 

brilliant yellow prisms, m. p. 143°; 'S'N'-fi&P-dichloromethoxt/ethyl 
idenehis-a-nilroaniline, yellow, rectangular plates, m. p. 147°; 
'S'S‘-lifi^-dichloroetho3:yethylidenebu-o-nitroaniline, brilliant yellow, 
rectangular plates, m. p. 135°; ’HW-fi^P-diMoroethoxyethylidenn^ 
his-v-'nitromiiliitf. bright yellow, fan-shaped crystals, m, p. 147°. 

H. W. 

Constitution of Triphenylmethane Dyes. Hugo Kauffmaxx 
{Her., 1919, 52, [S], 1421 — 1422).— One of the most puzzling facts 
in connexion with the constilulion of triphenylmethane dyes is the 
hypsochromio effect of the introduction of a third amino-group in 
such compounds as malachite-green (Hantzsch, A., 1919, ii, 255). 
This can only be explained on electrochemical lines, as developed 
by the author in his theory of valency subdivision (this vol, 
i, 50). A compound containing two methoxyl auxochromes in 
the third benzene nucleus of malachite-green has now been obtained 
by converting Michler’s ketone into the chloride with phosphoryl 
chloride and condensing this with »i-dimethoxybenzene under the 
influence of aluminium chloride. i:i'-Tcframethy!dkmino-2" -.i'l. 
dimethoxytriphenyharhinol is white, has ni. p. 195°, and dissolves 
in acids with the following colours: dilute acetic acid, bluish-green; 
dilute mineral acids, red becoming bluish-green on dilution; con- 
centrated sulphuric acid, orange. J. C. W. 

The Incompatibility of Calomel and Antipyrine. I. A 
New Mercury Compound of Antipyrine. Ces.vrk Paderi 
(Arch, fanii. sperim. sci. fifj., 1918, 26, 359 — 380; from Chew. 
Zentr., 1919, iii, 226 — 227). — Poisonous symptoms are observed 
particularly in children to whom these substances have been 
administered simultaneously or after a certain interval, but nothing 
is definitely known with regard to the mode of action. The author 
has therefore investigated the mutual behaviour of these substances 
under various conditions. Reaction does nob occur in the presence 
of water or of acid media, such as gastric juice. In the presence 
o-f alkalis, however, changes occur which cause a marked toxicity; 
the product is not mercuric chloride, but a metallo-Organic com 
pound, the composition of which depends on the relative quantities 
of alkali and calomel. If sufficient of the former is present to 
combine with the whole of the chlorine, the compound, 
IIg[NMe(OH):Ci„H,,ON].,, 

obtained by Astre and Ville by the action of mercuric oxide on 
antipyrine, is obtained; otherwise, a stih.ilmue is produced which 
gives the reactions of antipyrine, but contains one atom of mercurv 
and one of chlorine to each molecule of antipyrine, and to which 
the formula HgCl-NlIe(OH):C,„H 90 N is ascribed. Itetallic 
mercury is also formed. 

The new substance forms needles grouped in rosettes, m. p. 92°, 
and is sparingly soluble in cold water. It is more poisonous than 
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dioxypheiiylcyaiiidine, (CH 2 . 02 .CgH 3 *CN)_.j 5 gave results of the same 
order. 

Hydrocinnamide when oxidised by iodine and sodium carbonate 
did not give the corre-sponding cyanidine, but only an amorphous 
resin. The author considers that this result supports Delepine s 
view that hydrocinnamide is really a glyoxalidine. W. G. 

Action of Hydrazines on a-Chloro-ketones, and the Con- 
stitution of the so-called Tetraphenyltetracarbazone. 

Sven Bodforss (Her., 1919, 52 , [fl], 1762 — 1775). — In 1886, Hess 
obtained a yellow compound, ra. p. 137°, by the action of phenyl- 
hydrazine on ti)-bromoa(*tophenone in ice-cold alcohol, and assigned 

to it the formula NPh<(,[f >CPh. This substance has been 

investigated by Culmanu (A., 1890, 1268), who proposed a doubled 
formula, CsjH.jNj, from very erroneous arguments, and the con- 
stitution of a tetraijhenyltetracarbazone; Bender (A., 1888. 53, 
1188); and Freer (A., 1899, 358); and recently Scholtz (A., 1918, 
i, 96), obtained a colourless compound, in. p. 174°, by condensing 
the agents in boiling alcohol, which he regarded as tetraphenyl-/3. 
tetraearbazone (T). that is, as an isorneride of Hess's compound. 
From an analogy with the action of ammonia on (o-bromoacetc- 
pheuoiie, which results in the formation of pyrazines (Tutin and 
Catoii, T., 1910, 97 , 2495), it is more than likely that Scholtz's 
compound is 1 :4-dianilino-2 :5-diphenylpyrazine (11) or the 
•2 : 6-isomeride. 

NH Ph- N<[jpj;9p^>N'N H PI, 


In order, in the first place, to get a correct idea of the molecular 
formula for Hess’s comjiound, the author condensed la-p-dielilmo. 
acetophenone with phenylhydrazine under the same conditions, and 
obtained a product of the empirical formula C,,H]iNoCl, This 
confirms as the simplest formula for Hess's compoiiiirl, 

and as the molecular weight in boiling benzene is a little more than 
200, this is also the. molecular formula. Various alternative struc- 
tural formulae are critically examined, and arguments are advanced 
in favour of Hess's original suggestion. The substance should 
therefore he designated 1 : 3 -c/ip/ccn///-A 2.1 

The product given by phenylhydrazine and {u-/c-dichloroaceto 
phenoiie is, consequently, i-iilieni/l-li-p-rhlnrnphen>jhi,--l 

NPh<CnT?^^^’CsHrCl; it crystallises in felted masses of thin, 

yellow needles, in. p. 164 — 164'5°. u-Bromoacetophenone ami 
p-bromophenylhydrazine yield 3-phfiii/l-l-'p-hromop}>riii/l-X--l 
diazene, orange, glistening needles, m. p. 165° (decomp.), that is. 
a substance quite distinct from Freer s azo-compound, formed 
according to the scheme: CgHg'COMe-f NHn*NH*C,;H 4 Br-^ 
CjH^Br-NH-NlCPhMe -> QHjBr-NH-NH-CPhlCH, 


CPh-CH.,-NPh-.>; 

N--NPb-UH„-CPh 
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C 5 H 4 Br'N;N-CPh;CH 2 , with which it should be identical if Freer’s 
interpretation of Hess’s reaction is correct; thus, 

CoHs'CO-CHjBr + NHj'NH-CcH^Br -> 

OjK^Br-NH-NlCPh-CHaBr — ^ CcH^Br-NH-NH-CPhlCHBr 1^5- 

CsH,Br-N;N-CPh;CH,. 

phenylliydrazine and ^?-chloroacetylanisole yield 

yellow, felted needles, m, p. 14P (deconep.). 
When Hess’s compound is treated with acids (best, alcoholic 
hydrogen chloride in the cold), it yields a compound, C 22 HjgN 2 , 
which Culmann regarded as a phenylhydrazine derivative of 
diphenacyl, since he obtained diphenacyl from it on boiling with 
30% aulpnuric acid. Freer, however, considered it to be the phenyl- 
hydrazone of deoxybenzoin. It is now found that Culmann was 
correct, for the compound (white needles, m. p. 114^) may be pre- 
pared by condensing diphenacyl with phenylhydrazine. The form- 
ation of this \:^:%4nph€nylAA-dihydro'pyridazine from the 
diazene is explained in this way: 

CPh-CHg CPh-CH:CH*CPh 
iJ— NPh U'NHPh N-NHPh 

-XHt'SHPir CB'''CH'CHj'CPh 

NPh is 

Pheuylmethylhydrariue condenses with (o-bromoacetopheuone to 
form the phenylmethylosazone of phenylglyoxal, orange needles, 
m, p. 152° (Culmann). The same product is obtained by heating 
phenylmethylhydrazine with phenacylanilide. but in another 
iiwdification, thin, orange-red, shimmering leaflets, m. p, 153 — 154°, 
The reaction between chloroacetone and pbenyihydrazine at low 
temperatures was described by Bender. The product is purified 
ty crystallisation from methyl alcohol, whereby the m, p. is raised 
from 158° to 1G2',5° and its properties suggest that it is the pfiruyf- 
fiydrazone of fhenylhydrazinoacetone, 

NHPh-NH-CH.-CMe:N-NHPh. 

For e.xample, it is orddised by nitrous acid to methylglyo.xaloso- 
letrazone (von Pechmanu. A., 1888, 1288). J. C. W. 

The Coupling of Diazo compounds with Hydrocarbons. 

Ki'Bt H. Meyeb (Ber., 1919, 52, [Zf]. 1468— 1476).— In the 
majority of cases, the first step in the coupling of a compound with, 
adiazonium salt is supposed by the author to be addition at double 
liukings (A., 1914, i, 882), but Karrer holds the opinion that addi- 
tion at the amino-, hydro.yy-, or alkyloxy-group represents the 
initial stage (A., 191.”), i, 1073). It is now shown that certain 
ansaturated hydrocarbons can couple with suitable diazo com 
poands, forming typical azo-derivatives, which indicates that, whilst 
Karrer’s hypothesis may undoubtedly be correct in certain cases, 
addition at double bonds plays the principal role. 

tol. cxvni. i. 
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[With Viktor Schoeller.] — Butadiene couples with diazotised 
3 : 4-dinitroaniline in glacial acetic acid to form a/1 'A-dinitro- 
phenylazo - - h-atadiene, CH.2tCH*CHICH*NtN'CftHg(N02)2, in 

brilliant yellow needles, m. p. 111° (decomp.). Piperylene couplej? 
with the nitrobenzenediazoiiium chloride to form p-nitrophen-yj- 
azopiperylene^ C,jHj^02N3, glistening, yellow needles, m. p. 
137°, and 2 : i-dinitrophenylazopiperylene, CnHiy04N4, orange- 
yellow crystals, which darken at 105° and have m. p. 131° 
(decornp.). Isopreue forms ^'A-dinifrophenylazoisoprene, 

^ 11 ^ 10 ^ 4 ^ 4 ' 

orange-yellow crystals, m. p. 98° (decomp.). The best results are 
obtained with ^y-dimethyl-A^Y-butadiene. and it is rather suggestive 
that a methyl group in the jS-position should have this favourable 
influence, for m-cresol methyl ether couples more readily than 
anisole (Auwers and Michaelis, A., 1914, i, 744). a-p-Nitro~ 
phenylazo-^y-dimethyl-l^y-hutadienef 

CH2:CMe-CMe:CH-N2*CeH4*N02, 

forms long, yellow needles, m. p. 177°, gives an additive compound 
with mercuric chloride, brilliant red needles, decomp. 109°, a dark 
violet compound with stannic chloride, and a tetrahrow.ide. 
Cv2Hj30.-,N3Br4, dull orange, microscopic needles, m. p. 132° 
(decornp.), and may be reduced by means of tin and hydrochloric 
acid to a-p-aminophenvlhydra20-$y-dimeth7/l-l’‘y-h'utadiene, 

Cn«;CMe-CMe:CH*N..H,-aH4*NH2. 
a pale greenish-yellow base. m. p. 125° (decornp.), which is verv 
easily oxidised on exposure to air. a-2A-Dinitrophenyhzo-$y- 
dimethylA’^y’hutadiene crystallises in bundles of slender prisms, 
decornp. 126°, d. C. W, 

Aromatic Nitro-derivatives. VIII. Action of Phenyl- 
hydrazine on Trinitro-p xylene and on Ethers of TrinitM- 
m-cresol. M. Giua (Gazzetta^'[^^9,A9fU., 146—152. Compare A., 
1918, i. 552).-- Since trinitro-p-xylene contains a nitro-group which 
is readily replaceable, the action on it of phenvlhydrazine should 
yield 3 : 5-dinitro-2-benzenehydra7.o-p-xy1ene. Although formation 
of the latter in the first phase of the reaction may be assumed, it if 
found that the reaction proceeds further, reduction of a nitro-group 
and simultaneous elimination of a molecule of water from the 
*NH*NW* group and another nitro-group in the ortho-position to 
it residing in the formation of a 3 : 5-dinitroso-2-benzeneazo-p- 
xvlene ds final product; this is accompanied by 3-nitro-5-nitroso 
2-benzeiJehydrazo-7)-2-xylene, which represents an intermediate 
product. 

The methyl and ethvl ethers of trinitro wi-cresol react in the 
same way as trinitroanisole (compare Giua and Cherchi, succeed- 
ing abstract) with phenvlhvdrazine. the alkvloxy-group bein? 
replaced by the phenylhydrazine residue, with formation of 
'S-besfizenehydrazotrinitrotoluene. The latter is, however, fo 
unsfeble that when heated to boiling with alcohol it is transformed 
iiniMediately into 3-benzeneazomtrodinitrosotoluene ; during thi? 
chAge, the alcohol is converted into aldehyde, the second nitro- 
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crroup in the ortho-position to the hydrazo-group being reduced 
and a molecule of water simultaneously eliminated from the 
hydrazo-group and the other nitro-group. 

3 ; ^•Dinitroso-2-henzeneazo-'^-xylen6 (I) forms shining, yellow 

no/ ^ 

Me“NO 

(1) 

plates, m. p. 185°, and yields a dark coloration when heated with 
potassium hydroxide in alcoholic solution. 

^-f^itro-'^-nitrosor%heme.ne.hydrazo-^-xylene (II) forms shining, 
red. prismatic plates melting at 145° to a red oil, which readily 
decomposes if the heating is prolonged. 
Me NO With alkali and alcohol in the hot, it gives 

^ coloration, and when heated in 

^ “ presence of alcohol it is converted into the 

NO preceding compound. 

6-iVj7ro-2 : \'dimtroso‘^-henzeneazotolutne 
(annexed formula) forms pale yellow, silky needles, ra, p. 148 — 149°. 
Under the influence of light it becomes brownish-yellow, and with 
alkali in alcoholic solution it produces a reddish-brown coloration. 

T. H. P. 


_ Me 

no/ /nH-NHPIi 
lirNo, 

(II.) 


Aromatic Nitro-compounds. IX. Behaviour of Tri- 
nitroanisole. M. Giua and F. Cukrchi {Gazzetta, 1919, 49, ii, 
152—157). — According to Masland and Sparre (A., 1913, i. 853), 
trinitroanisole is hydrolysed, even in the cold, by solutions of alkali 
carbonates, with formation of picrates, and to some 6.xtent by water 
in the hot. with formation of methyl alcohol and picric acid, whilst 
cold water exerts only .«light hydrolysing action. The authors 
regard this so-called hydrolysis as a process of subst-it-utiou in the 
methoxy-group; this group is easily replaceable, even by radicles of 
organic bases, in consequence of the ortho-para-influence of the 
iiitro-groups present in the molecule. 

Trinitroanisole may be used with advantage to replace picryl 
chloride in many organic syntheses. Thus, with hydrazine hydrate 
it gives 2 :4 :6-tr)nitropheny]hydrazine; with phenylhydrazine, 
either trinitrohydrazobenzene or nitrodinitrosoazobenzene. accord- 
ing to the temperature, and with aniline, trinitrodiphenylamine, 
from which hexanitrodiphenylamine may be obtained by further 
nitration. The conditions necessary for all these reactions have 
been determined. 

The action of <z.?-phenylmethyl- 
hydrazine on trinitroanisole yields 
2:4: ^-trimiro-l^^-m.ethylhydra20- 

henzene (annexed formula), which 
crystallises in reddish-yellow or 
intense garnet-red prisms (probably 


NOj 

Jfo/ \-NH 
llO, 


■NMt-/ ^ 
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isomeric), m. p. 153°, and dissolves in concentrated sulphuric acid 
with a dark red coloration, and in alkali with a dark green 

T TT P 

coloration, x, n. r. 


NO, 


Me 


Mb no, 


Aromatic Nitro-derivatives. XI. Action of Hydrazine 
Hydrate on Aromatic Nitro compounds. M. Gw\ (Gazzetta, 
1919 49 , ii, 166"~175). — The action of hydrazine hydrate on 
various aromatic nitro-derivatives containing a labile nitro-group 
has been investigated. With trinitro-p-xylene and and y-tri- 
nitrotoluenes, the reaction occurs readily in alcoholic solution, the 
labile nitro-group being replaced by the hydrazine residue. With 
the methyl ether of trinitro-«(-cresol under the same conditions, the 
ortho-para-iufluence exerted by the iiitro-groups on the methoxy- 
group brings about replacement of the latter by the hydrazine 
residue. 

3 : b-Dimtro-^-i-xj/lslhgdratine (annexed formula), prepared from 
trinitro-p-xyleiie and hydrazine hydrate, , 
forms yellow prisms, m. p, 180° 
(decomp.), and with alkalis, in either 
alcoholic or acetone solution, gives a 
hrick-red coloration. Its ^-acetyl deriv- 
ative. CeHM&,(NOj)yNH'NHAo, forms 
pale yellow, shining plates, m. p. 232° (d'ecomp.), and gives a dark 
red coloration with alkalis in alcoholic solution. The $-hemyltd>iiie 
derivative, CjHMe,(NO.,)./NH-N;CIIPh. forms long, pale yellow 
needles, m. p. 221° (decomp.), and dissolves in potassium hydroxide 
to an intense violet-red solution. The ^-amsylidene. derivative, 
C,eH,« 05 N 4 , crystallises in slender, golden-yellow needles, m. p. 
224° (decouip.), and yields an intense carmiiie-red coloration with 
potassium hydroxide. 

i-Q-Dinitro^m-tolylhydrazine (annexed formula), prepared trom 
y-trinitrotoluene and hydrazine hydrate, 
forms reddish-yellow crystals, m, p. 194“ 
(decomp.), its alcoholic solution being 
coloured intensely red by addition of an 
alkali. 

The action of hydrazine hydrate on 3-tri- 
nitrotoluene in alcoholic solution yields a compmmd which con- 
tains 28-31 — 28-7% N, and crystallises in golden-yellow prisms, 
m. p. 150° (deconip.); it may possibly be an aziminole derivative 

of the formula NO.,-CjIIoMe<Cjj^Qjj^>’N- 

2 \i: 6 -Trinitro-m-tohilhijdrazine (annexed formula), prepared 
by the action of hydrazine hydrate on the 
methyl ether of trinitro-m-cresol (m. p, 
94°; Larter, P,, 1901, 183, gave m. p- 
91°) (compare this vol., i, 19), crystal- 
lises in shining, golden-yellow plates, 
m. p. 176° (gas evolution), and dissolves 
in alkali solution, giving a brownish-red coloration. The 


Me 


no/ 


Vnh-nHj 
NO, 


no/ 


Mejro^ 

/-NH-NHj 

NO, 
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derivative, C 9 H 9 O 7 N 5 , forms large, yellow prisms, m. p. 136®, and 
vives a' red coloration with alkali in alcoholic solution. The 
a^-diacttyl derivative, CgHMe(N 02 X<{*NAc‘NHAc, crystallises in 
nacreous plates, m. p. 216® (decomp.), and gives a dark red color- 
ation with alkali in alcoholic solution. The henzylidene derivative, 
forms small, reddish-yellow prisms, m. p. 249 — 250° 
(decomp.), burns with difficailty,. leaving considerable carbonaceous 
residue, and dissolves in alkali solutions, giving an intense brick- 
red coloration, T. H. P. 

The Proteol 3 rtic Activity of Pancreatic Amylase Prepara- 
ions. H. C. Shermak and Dora E. Neun {J. Amer. Chm. Soc., 
[919, 41, 1855 — 1862).''-The experiments were undertaken with 
I view to throwing some further light on the nature of the relatiou- 
diip which exists between the amyiolytic and proteolytic activities 

purified pancreatic amylase preparations. High-grade com- 
mercial pancreatin was purified as described previously (Sherman 
and Schlesinger, A., 1912, i, 815; 1915, i, 604; Sherman and Neun. 
A,, 1918, i, 4U), except that in the final precipitation the usual 
1 : 1 alcohol-ether mixture was replaced by a 2:1 mixture. A 
precipitate (.4) is thus obtained, after removal of which a second 
precipitate (B) is isolated by adding more ether to the filtrate. 
The amyiolytic activity of A is found to be lower than that of 2i, 
but the latter was more active than the usual amylase preparations ; 
the proteolytic activity was higher in precipitate .4 than in pre- 
cipitate B. Interpretation of the results is rendered difficult by 
the exceedingly unstable nature of the material under purification 
and the impossibility of pushing the fractionation further, because 
of the great tendency to loss of amyiolytic activity when pancreatic 
amylase in the absence of salts and carbohydrates is held in solu- 
tion or subjected to precipitation. On the whole, it seems prob- 
able that a })artiai separation of a mixture of amylase and protease 
was accomplished, but that amyiolytic activity was partly lost 
because of the extra manipulation, since amyiolytic activity 
deteriorates much more rapidly than proteolytic, at least under 
conditions such as obtained in these experiments. The further 
possibility that there are enzyino particles which have both 
aitiylolytic and proteolytic activities is not excluded. H. W. 

Iniluence of Aspartic Acid and Asparagine on the Enzymic 
Hydrolysis of Starch. H. C. Shehmax and Florence Walker 
(/. dmer. Chem, Soc., 1919, 41, 1866'-1873. Compare Shermait, 
Walker, and Caldwell, A.. 1919, i, 559). —The action of saliva, 
pancreatin, and purified pancreatic amylase on alkali-washed 
potato, wheat, maize, and rice starches, and on ‘ Lintner” soluble 
starch, is accelerated by the addition of small amounts of boiled, 
ueutralised water extract of potato, whilst the action of the 
vegetable amylases tested was not influenced by the addition of 
potato extract, 

The addition of neutralised aspartic acid or asparagine accelerated 

€* 2 
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the action of saliva, pancreatin, and purified pancreatic and malt 
amylases Clear evidence of activation was not obtained m the 
case of malt extract or of the preparations made from Asperyilhs 

The addition of both sodium aspartate and asparagine to the 
same digestion mixture produces practically the same activation as 
does one of these substances alone. Thus the activating eSects of 
the substances are interchangeable rather than additive. Activa- 
tion is not due in these experiments to change in hydrogen-ioii 
concentration or merely to a more favourable concentration of 
electrolyte The amino-compounds to be tested were added to a 
substrate which already contained the optimum concentrations of 
sodium chloride and phosphate, the reported activation being thus 
additional to the activity induced by chloride and phosphate. 
Moreover, sodium aspartate is not interchangeable with soduiiii 
chloride in the activation of purified pancreatic amylase. The 
effects of other amino-acids are being studied similarly. H. \V . 

The Separation of Potato Tyrosinase into Components. 

Hvgo Haf.hx {Ber., 1919, 52, [BJ, 2029 — 2041).— Potato tyrosinase 
can be separated by filtration into a thermolabile residue 
(a-tyrosiuase) and a filtrate (activator), which is stable towards 
heat; when separately tested, neither component shows the 
tyrosine reaction, but the mi.xture of the two is again active. The 
inactive residue can be activated by tbe addition of the solution 
obtained by boiling expressed potato juice in dilute acetic acid 
solution, and subsequent filtration, as also by the addition of an 
aqueous solution of the ash obtained by igniting the residue left on 
the evaporation of such a solution. 

Toluene appears to act as an oxygen carrier; it is foimd lliat 
preservation of solutions beneath toluene does not inhibit the 
enzymic process of tyrosinase, as would be expected in consequenre 
of the assumed exclusion of air. Further, it is shown that the 
alkaline solutions of pyrogallol become brown even when preserved 
beneath a layer of toluene which is 8 cm. high. The result is not 
due to hydroclastic activity of toluene, since the pyrogallol solu- 
tions remain unchanged when the experiment is performed in an 
atmosphere of hydrogen. H. W. 

Urease and the Radiation Theory of Enzyme Action. III. 

H. P. Bauendreciit {Froc. K. Ahad. IPcffH-'ro/i-. Avistenhun, 1919. 
22. 29—45. Compare A., 1919, i, 604).— A continuation of 
previous work. From electrometric measurements of the hydrogen- 
ion concentration of phosphate solutions to which 87o of carbamide 
had been added, it is shown that the dissociation of water is 
decreased. The study of the urease action on carbamide was con- 
tinued in solutions containing 5% of alcohol ; all other conditiQn> 
were the same as in the preceding experiments. It is shown that 
is decieased from 10 to by this addition, and the 

constant m for the hydrolysis of carbamide is reduced from 0 00381 
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to 0-00335. The influence of enzyme concentration is also studied. 
The results indicate that above a definite concentration of urease 
the activity is constant, but below this value the activity decreases. 


Course of the Degradation of Urea by Urease. H. vos 

Euler and G. Brandting (Biochem. Zeiisch., 1919, 97, 113 — 123). 
_-Urease preparations previously kept at 17'5°, 30°, 35°, 40°, 45°, 
and 50° respectively for some days have shown constant activity. 
The authors cannot therefore confirm the periodicity in the activity 
of urease observed by Groll (A., 1919, i, 425). GroH’s results are 
discussed, S. S. Z. 

Biochemistry of the Ensyme of Soja Beans (Urease). 

D. H, Wester (Chern. We.ekhhi(i, 1919, 16, 1442—1454). — A con- 
tinuation of the author’s previous research (A., 1916, ii, 502). The 
urease content of a solution, if not too dilute, may be estimated 
from the amount of urea which has undergone conversion. Neither 
the concentration of the urea solution nor the conversion products 
obtained affect the action of the enzyme. Urease solution retains 
its activity after prolonged storage, but it is necessary, on the other 
hand, to use freshly made urea solutions. For extracting the 
urease from the soja beans, glycerol to the extent of 50% may be 
added to the solution with advantage, but increased amounts will 
reduce the proportion of urease, and, further, the addition of 
glycerol to the mixture of urease and urea retards the enzymic 
process. The author finds that in some respects extract of 
Canavalia beans acts similarly to that of soja beans, but this 
investigation is still incomplete. W. J. W. 

A Peculiarity of the Enzymic Action of Soja-bean 
Extract at 37°. D. H. Wester (Chem. WeAhlad, 1919, 16, 
1461 — 1463). — Healing the e.xtract for three days at 37° was found 
to reduce its efficiency, but beating for longer periods did not 
reduce the enzymic action proportionately. The following results 
were obtained : 

Days. 

Hours. . ' 


Time .3 7 U 21 28 35 

Urea equivalent 126 47 38‘2 90 8,5 60'3 


The curve representing the above results is therefore a zigzag, 

W, J. W. 

Action of Urease at SS”. J. Temmisck Groll (Chem. Weekhlad, 
1919, 16, 1527). — The author confirms Wester’s investigations (pre- 
ceding abstract). He st-ates that this hehavionr is not a character- 
istic of one particular preparation, hut is an actual property of 
urease and probably also of other ferments, such as lipases and 
Ptyalin. ■ W. J. W. 
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The Action of Neutral Salts on the Osmotic Pressure 
and other Qualities of Gelatin. .Tacqces Loeb {Proc. Soc. Biol. 
Med., 1918, 15, 129 -131). — According to the author’s hypothesis, 
neutral salts act on proteins, which, like gelatin, are stronger acids 
than bases, by forming metal proteinates. The anion either does 
not enter into combination at all with the gelatin or enters into a 
combination where its influence on the protein is not felt. When 
gelatin has been previously treated with an acid, for example, 
hydrochloric acid, gelatin chloride or hydrochloride is formed, whidi 
dissociates into a positive gelatin ion and a negative chlorine ion. 
Neutral salts act on such gelatin chloride by exchanging their 
anion for the protein. This explains why the increase in the 
osmotic pressure and the viscosity, and the swelling of gelatin 
caused by the salt, do not become noticeable unless the excess of 
salt is washed away, since the presence of the salt represses the 
electrolytic dissociation of the gelatin salt formed. 

Chemical Abstracts. 

New Organic Compounds of Phosphorus. H, Staui)in(3f,b 
and Jules Meveb {Ilrlv. Chim. .letn. 1919, 2, 612- 618),— 
Previous attempts to obtain a compound in which a nitrogen atom 
is directly united to five carbon atoms having proved nnsuecessful 
(this vol., i. 34). the authors have turned their attention to the 
preparation of a similar compound from phosphorus, since, in 
general, this element shows a greater lendency to pass into the 
quinquevaleiit condition than does nitrogen. 

Attempts to prepare [diosphorns pentaethyl from tetraethvl- 
phosphonium iodide and zinc ethyl did not give the desired result, 
since action did not occur at low temneratures, whilst at 150° the 
products were Initaiie and an additive product of triethylphos- 
phine and zinc iodide. Triethvlphosphine did not react with zinc 
ethyl or with magnesium ethyl bromide, whilst a phosphine- 
methylene derivative could not he prepared from triethylphosnhine 
oxide and diphenylketen. The latter, however, unites readily with 
triethyl phosphine (hut not with triphenylphosphiue) in ahsohife 
ethereal solution, yielding the unstable, pale yellow, crystalline 

additive produei, , which sinters at 80° and is com- 

pletely decomposed at 100°. When heated, it dissociates into tri- 
ethylphosphine and diphenylketen. and a similar phenomenon is 
observed when it is dissolved in benzene. Tt is decomposed by 
water into triethylphospliirie and diphenvlacetio acid. 

Hofman has shown fhat triethylphosphine combines readily with 
carbon disulphide, aiirl has formulated the product as a derivative 
of carbamide ; since, however, it shows the closest analogy to the 
keten additive compound, the authoio; assign to it the structure 

which has previously been suggested by Jacobson 

[Lehrlufh orq. Chemie, i, 427). When gently heated, it dissociate 
into carbon disulphide and triethylphosphine, whilst at a higher 
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temperature it yields triefchylphosphine sulphide (the simultaneous 
formation of carbon monosulphide could not be established). The 
additive compound of triethylphosphine and phenylthiocarbimide 
is dissociated by gentle heating. 

Carbodiphenyldi-imide does not react with triethylphosphine. 

H. W. 

New Org'anic Compounds of Phosphorus. 11. Phoa- 
phazines. H. Staudinger and Jules Meyer (Hdv. Chim. Acta, 
1919, 2, 619 — 635). — ^Tertiary phosphines combine more or less 
readily with the most varied aliphatic diazo-compoiindg, yielding 
derivatives, for which the name phosphazines is proposed, in accord- 
ance with the scheme CR^tNiN + PR^ — 5*- R.CiN-NiPRT They are 
decomposed by water into the hvdrazone and phosphine oxide. 
When heated, they lose nitrogen, but the exact course of the reac- 
tion has only been followed in the case of triphenylphosphinehenzo- 
phenoneazine, when triphenylphosphinediphenylmethylene is pro- 
duced (compare preceding aKstractl. They have more or less 
Wrongly marked basic properties and unite with two molecules of 
a monobasic acid to form salts, the constitution of which is not 
deP.nitely established. 

*' n 

TrietJitj^p^oaphinfffuorenonf’nzin^, PEt-ji*N*N!C\I* *, golden- 

vellow, rather uiistaWe crystals, m. p. 160°, is prepared by the 
action of diasofluoreiie on triethylphosphine in benzene solution in 
an atmo,sphere of nitrogen. With methyl iodide, it yields the 
product, pale yellow powder, m. p. 109—113°. 

It dissolves in dilute sulphuric and hydrochloric acids, and is 
recovered unchangerl when the acid is neutralised ; with the con- 
centrated acids, it yields deep orange solutions, which become 
colourless on dilution with water. The yellow, crystalline ht/dro- 
thhride is described. When hydrolysed with aqueous alcohol,^ it 
sields fluorenonehydrazine and triethviphosphine oxide, whilst with 
moist chloroform it yields hmlipheinihnctflrahiidrotctriwne (!), 
orange-coloured crystals, m. p. about 3°.o°, 
Tripient/lplio/rphiiiefl’iorfnnttemiiie forms comparatively stable, 
compact, yellow crystals, m. p. 209 — 210° (decomp.). It is much 
more feeblv basic than the triethylphosphine derivatiye, and neither 
nnites with methyl iorlide nor dissolves in dilute aqueous acids. 
The hpdrochhridf. is an unstable substance which slowly loses 
hydrogen chloride when preserved: it softens at about 193°, but 
has not a definite ni. p. Phrnpldiethplphoophiutflmrfnoiieazine 
is readily obtained in stable, yellow crystals, m. p. 113°. which are 
hydrolysed to iluoreuehvdrazone and phenyldiethylphosphine oxide, 
and is feebly basic in ' character ; the hudrocMoridr, pale yellow 
crystals, m. p. above 250° (indefinite), is described. 

Diphenyldiazoinethane reacts very readily with triethylphosphuie, 
hilt the product frictJup phoophtficheuzniihcrjoneazine, 
PEtyN-NlCPh,, 

is so unstably that it could not be isolated in the pure state; it.s 
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formation is inferred from the fact that benzophenonehydrazine is 
obtained by the immediate treatment of the crude product wit)i 
alcohol. When preserved, it readily yields hisdi-phe.nylle.trahydm-^ 
telrazine, pale yellow, crystalline powder, m. p. 204-5 — 205'5°. 
Phenijldiethylphmphinehenzojilienoneazine, PEt.PhlN-NICPh.,. 
forms pale yellow crystals, m. p. 113°, and is hydrolysed to benzo. 
phenonehydrazone and phenyldiethylphosphine oxide. It dissoIve,s 
in aqueous acids. Tnphenylphosphinehemophennneazine, 
PPh^lN-NlCPh,, 

is an almost colourless, stable, crystalline powder, m. p, 17,30 
(decomp.). It is slowly hydrolysed to benzophenonehydrazone and 
triphenylphosphine oxide. It is scarcely affected by dilute acids. 
The colourless hy/lroMoriile is a crystalline powder, m. p. ca. 18, }0 
(decomp.). 

Triethylphosphine and phenyldiethylphosphine react with ethyl 
diazoacetate, but crystalline, products could not be isolated; tri- 
phenylphospbine, on the other band, yields /-iliyl tripJienpIphns- 
pUneglyoxyhtf-azine. PPh5:N-N:CH-CO.,Et, colourless crystals, 
m, p.' 113—114°. 

Benzoylpbenvldiazometbane reacts readily -with triethylphos- 
phine and triphenylphosphine. Henzoyldiazoacetic ester also reads 
with both phosphines, yielding azines. whicli will be descrilicl 
snbsequentlv. 

The tervalent phosphorus atom of ))hosphorns phenyl dichloride 
and of phosphorus trichloride anpeare unable to undergo these 
additive reactions. H. W, 

New Organic Compounds of Phosphorus. III. Phos- 
phinemethylene Derivatives and Phosphineimines. IT, 

t^TAUDixoF.n and Jri.ES Mkyek (//c/?n Chim. -Icfo, 1919, 2, 
035_64g), — An account is given of the preparation and properties 
of two new classes of derivatives, namely, tri))heiivlphosphiiiedi- 
phenylrnethvlene, obtained by loss of nitrogen from triphemd|ihos- 
pbinebenzopbeiioneazine. as indicated in the preceding alstrael 
and nhosphineimine coinpo\nids. produced by addition of azides to 
phosphines and spontaneous decomposition of the pbospbazide? 
primarily formed: NPblXiN - PPh^ — >■ NPh.X-N.PPho t 
NPblPPh,. 

Tripheiii/lphosphineiUphfni/Imi’thi/lrne, PPb,lCPh.,. m. p. 
170 — 172°. is best prepared by heating the corresponding azine in 
small quantities at a time in a vacnnni at 185 -19.-)°. It crystal- 
lises from benzene in red leaflets, which contain anoroximately one 
molecule of benzene, cvbicb is only eliminated with difficulty. Tt 
dissolves in warm dilute hydrochloric acid, forming a colourless 
solution, from which trtpheniilhenzhytlryJ pho-^photutint c/docc/c. 
colourless needles, m. p. 240 -242°. separates on cooling. When 
heated with a solution of snlpbnr in carl)0Ti disulphide, it forms 
thiobenzophenone and tripbeiivlplinsphine sulphide. It does not 
react with carbon disulphide, bonzvlideneauiline. [Umethylaimiio 
b'^nzaldehyde, tlnobenzojihenone. or with diphenylketen. h 
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appears, therefore, to be considerably less reactive than diphenyl- 
keten, and its inability to unite with the latter is somewhat remark- 
able, more particularly since it is capable of reacting with phenyl- 
carbimide to yield diphenytketeri'phenylimine, 
Tripkenylphosphmepkenylimine, PPhgINPh, forms a pale yellow, 
crystalline powder or large plates, m. p. 131 — 132*^, and is best 
prepared by the action of triphenylphosphine on phenylazide in 
absolute ethereal solution. Tt has feebly basic properties and dis- 
solves to some extent in dilute sulphuric and hydrochloric acids; 
the boiling acids hydrolyse it to triphenylphosphine o\'idc and the 
aniline salt. It does not unite with substances containing a single 
double bond, such as benzaldebyde, benzylideneanilinc. or thio- 
henzophenone. Reaction readily occurs, however, with compounds 
containing paired double linkings; thus, dry carbon dioxide at 
converts it into triphenylphosphine oxide and pheiiyl- 
carbimide, whilst triphenylphosphine sulphide and phenylthiocarb- 
imide are formed with carbon disulphide. Triphenylphosphine 
o.xide and triphenylphosphine sulphide are similarly obtained when 
it is gently warmed with phenylcarbimide and phenylthiocarbimide 
respectively. Triphcnyl i}hoiiphine-\t-fol ylnvine forms pale yellow 
crystals, in. p. 134 — \Zb^, ami is decomposed by carbon dioxide or 
carbon disulphide in the same manner as the phenylimine. Tri- 
phenyl pho-iphine-m-Tylylimine has m. p. 130- -131"^. 

Pho.^phorus trichloride and phosphorus phenyl dichloride do not 
react with phenylazide. 

Phenyldiethylphosphine and trietbylphosphine in the undiluted 
condition react explosively with phenylazide. By conducting thd^' 
action between the latter substances in the presence of absolute 
ether, it was found possible to isolate a crystalline proclurt, golden- 
vellow Ieaflet.s, m. p. which was too unstable to permit 

further purirication. but appears to have a nitrogen content higher 
even than that required for the phosphazide; trietbylphosphine 
oxide was isolated from the ethereal mother liquor. H. W. 

Aromatic Arsenic Compounds. I. Plan of Procedure 
lor the Synthesis o! Arsenicals for Chemotherapeutic 
Research. Wai.teb A. Jacobs and Michael Heidelberger 

(J. Amer. (.'hem. Soc., 1919. 41, lo81— ld87).— The general plan 
of a very comprehensive study of the chemotherapeutic value of 
arsenic compounds is developed. The anthoi-s consider that the 
salvarsan type of these .substances has been fully investigated, and 
therefore turn their attention to products containing quinquevalent 
arsenic, using as starting point p-amiiio- or p-hydroxy-phenyl- 
arsinic acid or a similar derivative, and uniting this with an 
accessible group of simple type which is readily capable of chemical, 
modification. They regard simplicity in chemical manipulation as 
a further essential to success. From these ]roints of view\ the 
following classes of compounds have been studied: diazoamino- 
compounds. A-N!X-XRR^ (in which A is (he arvlarsinic radicle 
^11(1 R and hvdrogen. alkyl, aryl, or substituted aryl groups), 
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azo-dyes, A-N'.N-R (in whicli R is the aromatic coupler), .V-sub- 
stituted amides of A-pheiiylglycine-p-arsinic acid, 
A-NH-CU,,-CO-NRR' 

(in which R and R' are hydrogen, alkyl, aryl, or substituted aryl 
groups), /3-aubstituted carbamides of A-phenylglycine-p-arsinie acid, 
A-NH-CH„-CO-NH-CO-NHR, substituted iV-phenylglycyl deriv- 
atives of arsanilic acid, A-NH-CO-CHg-NHR, substituted o-phenyl- 
glycine derivatives of arsanilic acid, A-NH'CO-CHo'OR, and sub- 
stituted amides of o-phenylglycollic acid and p-arsinic acid. 
A-o-CH,,'CO'NHR. Of these, the third type has up to the present 
yielded the most important results. H- W. 

Aromatic Arsenic Compounds , II , The Amides and Alkyl 
Amides of A-Arylglycinearsinic Acids. Walter A. Jacobs 
and Michael Heidelberger (.7. Atne.r. Chem. Soc., 1919, 41. 
15g7_1600. Compare preceding abstract). — The condensation of 
sodium arsaiiilate with chloroacetic acid to yield phenylglyciiie-y- 
arsinic acid has been described previously (D R.-P. 204664); the 
authors now find that reaction occurs readily between sodium 
p-amiiiophenylarsinate and the amide and alkyl amides of chloro- 
acetic acid, yielding substances of the general formula 
AsO,H.,-C.,ll 4 -NH-CHj-CO-NRR', 
in which R and R' may be hydrogen, alkyl, benzyl, or substituted 
benzyl radicles. The best experimental conditions consist in boil- 
ing a(|ueous solutions of sodium arsaiiilate and the simpler chloru- 
aoetyl alkvlamines for a half to two hours; in the case of the 
'chloroacetvlbenzvlamiiies, o0"f, alcohol is the most serviceable 
medium, and the addition of sodium iodide is found to be 
necessary. 

All the glvcineamidearsiiiic aoid.s are colourless, cryatallme sub- 
stances which are generally sparingly soluble in the usual neutral 
media and possess high melting or deooinpoaitioii points, the latter 
depending greatly on the rale' of heating. They dissolve in alkali 
hydroxides or carbonates to form neutral salts, from which the\ 
are entirely displaced by acetic acid. 'I'hey are more feeblv basir 
than arsanilic acid itself, their hydrochlorides being stable only in 
the presence of concentrated hvdrochloric acid. On boiling with 
excess of alkali nr with miueral acids, the amide linking is liyilro- 
lysed, with the formation of glycincarsinic acid and the amine. 

The following individual substances are described: 
arsinic acid)-r/h/imeiimi<le (J\-pJiriii/lr/liiriiie,uni<le-p-arsinir iid'l). 
aggregates of long, thin plate.s. which darken and soften without 
luelting at 280° when ra|iiilly heated (the sodium salt 
forms thin, nacreous plates rea.dily soUilrle in water ; the /Kifussvns 
and ammoninm salts rrysta!li.=e in thin, glistening, hexagonal, 
microscopic platelets; the calcium salt, microscopic, wedge-shaped 
prisms, is anhydrous; the mapucsiuui salt forms a microcrystalline 
powder; heavy metal salts give immediate ]ireci(ntates. the .o/rn 
salt forming aggregates of thin, microsco]iic needles') ; N(p/rcrfyf p- 
arsinic acid}-ftlf/'ciuc melht/l ester, AsOtll.cld lTpN ll*C II .'10,11 e. 
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microscopic needles and thin plates, which soften and darken above 
00 and decompose at about 285°; the corresponding eth,,l ester 
deicate needles, m. p. 270° (decomp.); ac^) 

n,trmo„l,„muh, As03H,.C„H,-N(N0)-CH,:C0-NH, sdlv 

needles, decomposing at 182 -183°; N(/,/ir«V-p-„r.™i; 

’ T s’ 'vliieh darken and sofl2i 

above 240 and decompose at 285°; N(p/ir«y/-p-„,.„V,ic acid) 

Sni^f aZve ’250^°'‘‘Nt^; di^mposiiig at 278- -280° after 
darkening above 250 , N(p/ir.n.pl-p-argtmc acid)-(//«rine-n.r,ron,d 
anadc, microscopic needles, which do not melt below 280° ■ 
N(pAcny^p-ur«,nc„cW),,7ycmcrfib„ct/iyn„ii* microscopic need es' 

decomposing at about 241-242° when rapidly heated (the 
salt, +4H2O, 18 described); ^(phcnt/l-p-anmic acid).,jhUnedieth,d. 
cmiifc short needles, m. p. 199-201° (decomp.) after sof enit 
and darkening above 195°; i^{phc„„/.p.aninic acidyllTca"- 
ppcrMe, microscopic needles, decomposing at 218-‘>no X, 
softening and darkening above 200°; N(M«,/f-p.«riinic uHdl 
;^!/c,nehenzplan,,de, microscopic needles, decomposing at 98°-284o ■ 
N(,i/,cny7-p^«m,,mnciV)Vy,7^ 1 

AsO;^H, CftH^-NH*CFJo-(. 0-XH-('Tf..-CiH t’CO'NH 
aggregates of microscopic needles, flecomposinir at 237— 9390 
preliminary darkening (the ' salt, x5H,0, is describX 

diamond-shaped plates, which do not melt below 280° (thi zodhm 
salt forms microscopic needles. -4-5II,,0); N(/i/ieil/?.p-ur«n,V 

'irul)-fiJiian€-V‘Carho-rijU-((rl>omulohein‘fJami<}e ^ 

As03H,-C„HpNir.CH,.CO-NH-CIT.-aKp'cO-XH-CO-VH, ■■ 

-iehcate needles, decomposing at 239- -240°; X(/i/ic«,/f.p.nr«-„,> 
nnd)-ghinneA'-v<irhomuJi)h('ntifhtmi<h\ 

As03H,-C,;HpNII-CH,-CO-XH-cri.,-C,.H,-XH-r(>XH, ■ 

N(p C„yf-p-«r«mr -3' ■ .4' .„ccf efomiimicn,,,!. 

7" 'J^^mposiiig at 278° (the mdimn salt, + BILO 

w'^nn V I M/'/iM.vf-p-("-««ic ncid)-a-ami,mpropio,u,mide, thin’ 

■ ' no’ 2°5° and decomposing at 

described); o.aHilawhLyardnir 
AsOJIXyrpNn.rO-CO.XII... minute, needles, which I 
nielt or decoitipose below 2^09, 

^(Phn,„l-o-ar.u,ic nnd)-.,l,„\„e„mi,h crystallises in thin plates 
ihicli decompose at BS-199°. X(Z>/,c,i,;7 .n, P,;,;,. 
Wc forms prismatic needles, m. p. 175-177° (dpcorap;)', whilst 
he corre.sponding methylamide crystallises in flat, rnicroscopic 
needles or platelets, m. p. 193 -194-.5= (decomp.). ‘ ^ 

Jhe following derivatives of the aminotolylarsinic acids have 

iierdIes’’'T'^'^l <'<-'dPflllinrmmde. delicate 

eedles, which do not melt below 285°; N(o-/ii/y7-,5-nr.s,'„,c acid)- 

larkX”""^ ' V® o-Ifo at- about 283° after 
ind ha:e^^;1,’ and)-p!„cinc„J , 

^ P- -P3 -205° (dccomp.): X-,,,-2: 

'ilecV plates or prism <, ui. p. 230 -237° 
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Aromatic Arsenic Compounds. III. The Carbamides 
and / 3 -Substituted Carbamides oi i^-Arylglycinearsinic 
Acids. Wai/ier A. Jacobs and Michael Heidelbergeb (J. Amer. 
Uhem. Soc., 1919, 41 , 1600—1610. Compare preceding abstracts). 
— By replacing the amidea of chloroacetic acid by carbamide 
and its alkyl or aryl derivatives in the reaction described in the 
previous paper, the carbamides and substituted carbamides of the 
arylglycinearsinic acids, 

AsOjHj-CsH^-NH-CH^-CO-Nn-CO-NHE 
(where R may be hydrogen or an alkyl or aryl radicle), are 
obtained. The new series of substances closely resembles the amide 
series; they form stable and soluble neutral salts with the alkali 
metals. The carbamide linking, like that of the amides, is easily 
ruptured, this often occurring even at the ordinary temperature 
in solutions containing excess of alkali hydroxide. From the 
physiological point of view, the methylcarbamide of A-phenyl- 
glycine-p-arsinio acid is the most interesting member of the series. 
The following individual substances are described: Derivatives of 
p - .f rsanilic A citl . — N {Phenyl - p - arsinie acid) - glycinecarhamide, 
microscopic needles, which darken, but do not melt, below 280^ 
(the sodium salt [ + 211.20], hexagonal platelets, the silver salt, 
microscopic needles, and the magnesium salt are described) ; 
'{^{phenyl-p-arsinic acid)-glycinemethylcarhamide, long, thin, 
glistening needles, decomposing at 224—225° (the sodium, silver, 
and magnesium salts were prepared) ; ^{phenyl-^-arsinic ac\d)- 
ghjcine-ethylcarhamide, microscopic needles, decomposing at 
223 — 225° (the sodium salt crystallises with 4’5H.jO); 
arsinie acid)-glycmebenzylcarbamide, rosettes of needles, deccuii- 
posing at 225°; a-'i^{phenyl-p-ar$inic acid)-aininopropionylcarb- 
umide, AsOsHj'CeHi-NII'CIIMe-CO'NH-CO-NH,, minute needles, 
which decompose at 225 — 226°; 'Pl(]jhenyl-f-arsimc acid)-glyeine- 
phenylcarhamide, long, line needles, which darken and melt at 
280° (the sodium salt, flat needles [ + ,5H20], is described); 
}!{p!ienyl-p-arsimc acid)-glycine-p'-acetylaminophenylcarbamide, 
flat, microscopic needles, decomposing at 266 — 266° after sintering 
and darkening above 240° (the sodium salt, flat needles [ + 511,0]. 
was prepared) ; if(phenyl-p-arsimc acid)-ylydne-m'-ommylamno- 
phenyl carbamide, 

A503H2-CjH<-NH-CH.,-CO-Nll-CO-NH-CeH4-NH-CO-CO-NHj, 
inicrocrystalliiie powder, decomposing at 223 — 224°; is{phenyl-j>- 
arsinic acid) - glycine - p' - hydroxy phenyharhamide, microscopic 

needles ( + 1'5H.20), not melting in the anhydrous state below 280° 
(the sodium salt is describeiJ); y!{phenyl-p-arsinic acid)-glycyl-p’ ■ 
carbamidophenoxyacelamide, 

AsO3lI,'C5H4-NH-CH,-CO-NH-CO-NH-C6Hj-0-Cn,2-C0-Nn5, 

diamond'Shaped platelets, decomposing at 243 — 244° after sinter- 
ing and darkening (the sodium salt forms anhydrous plates); 
lii{phenyl-p-arsinic ae^)-glycyhra!-carbamidohenznmide, flat, micro- 
sooplc needles, m. p. 213 — 214° (decomp.); }s(pheni/l-p-arsinir 
aeid)'glycyl-p'-carbamidohenzamide, decomposing at 245° after 
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darkening above 230^; N(j7Ac»y^p-arsimc acidyglycyl-m’-mrl- 
amidophenylacetamidey felted needles, which decompose at 
214—216'^; '^^{phenyl-'^rdnic acid)-glycyl~]i^-carhamidophenyl- 
acetam.id.e, needles ( + TT.>0), decomposing when anhydrous at 
218 — 321° (the mdwm salt forms microscopic, hexagonal platelets). 

]) triva tiv ?,■? of o-X rsanili c A cvl. — ( Vh. myl-o-arnnie add)- 
fjlyciTiecarhamide, delicate needles, m. p. 231—232° (decomp.) when 
rapidly heated; N(p/ienv/' 0 -«mV/»c addyfjhjdnemcthylcarbamidr, 
tninute needles, m. p. 218° (decomp.). 

Derivatives of m-.4r.!?flm7ec Acid. — ^(Phenyl-m-arsivic r/'-’l- 
(lli/cinecarhamide, colourless, microscopic needles, decomposing at 
208 — 209°; t^(phenyl-m-arsinic acidyylycinemelhylcarhamide^ m. p. 
213 — 213-5° (decomp.). 

Derivatives of f>uhstiti((ed Adda. — '^(m-ToIylS-arsinic 

nddyahcineearhamvle. delicate needles, decomposing at about 
235® (the sodium salt forms glistening plates -i-2H.,0): N(m-/o/v/. 
^.arsinic adeD-glydnemethdenrhamide. hair-like needles, decom- 
posing at 218 — 219°; yi{'‘2-h>/dror}/phen}/hr}-arsin7e addyfjhfdne- 
(orhairdde, ilat, glistening needles (i- 1— ]-5H.iO), decomposing 
\rhen anhydrous at 203 — 205° H. W. 

Aromatic Arsenic Compounds. IV. Aromatic Amides 
of i^-Arylglycinearsinic Acids. Walter A. Jacobs and 
Michafl TTF.Tnpu.REBCEU (./. .i m^r. Chem . f^oe., 1919. 41 . 
1610 — 1644. Compare preceding abstracts). — An extensive scries 
of eomoounda has been prepared in accordance with the general 
scheme ; 

AA^a-C.HpNH,. 4- CbCR.-CO-NHAr 

AsO,H.-a.H.‘XFr-CTT.‘CO*NHAr-NaCl. 

In the cases of the more reactive chloroacetvl derivatives, reaction 
mav be effected in boiling aoueous solution, but with the more 
slaide comnounds. 50"/. alcohol is a more suitable solvent, and 
so-hum iodide should be added. In general, it is found that 
m-arsanilic aeid condenses more readilv than the ortho- or para- 
isomerides. The rornnoTinds have generallv weak!'- basic and acidic 
fiiiictions ; the free arsinir acids do not. as a rule, pos'^ess .eharn 
melting or decomT’osition points, the values obtained denendiiic 
fTMtlv on the rate of heating. Thev are. on the whole, but 
?T)aringIv soluble in the usnat media. The sodium salt?, on the 
other hand, dissolve more or }e«i readilv in water, and were ore- 
oared for convenience in biological tectinor. and also as a convenient 
means of purification of the compounds. The following individual 
?iihstancps are described. 

derivfidves of n-ArsantUe Arid. — X(/Vjcfi i//-p-f7r.«.bi?V arid)- 
djinnenniJide. ARO.,H.,*r-TI.'’N'TT'CbT.*Cn*XHPh. minute, delicate 
Tieedles. which do not melt below 28.5° (the .eodimn salt, glistening 
'ieales r4-4Ho01, and the «'Vro.<o-compound. flat. colourVgc needles 
decomposing at 190 — 192°. are described): N(n/fenvf-p- 
ordnir addyr}] i(d>ie~o' -tofuidule, needles, which are not decomposed 
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below 275° {sodium salt, long, narrow platelets [ + 2'5H20]); 
^{^l)heiiyl~\i-armuo acid)~f)lycinermJ'toJmdidej long, thin plates 
decomposing at 285°; '^{pheiiyl-]i-arsfnic acid)-fjlycine-^’-toluid\de, 
woolly masses of minute needles, which do not decompose below 
280° {sodium salt, thin, curved, glistening needles + 3 H 2 O); 
'i^{phenyl-'p-afsiuic acid.)-ylytine-a.-imphthylamide, microscopic 
needles, which darken, but do not melt, below 280°; ’^{‘phenyj-'^. 
arsinic ncidyy/ycine-B-unphtkyfnmidc, microscopic needles, decom- 
posing at 285 — 286° to a red liquid {sodium salt, flat needles 
+ 4'5H20) ; '^{phenyl-p-amnic acid)-ylycinediphenylamidtf long, 
thin, microscopic leaflets (-hlLO), decomposing when anhydrous at 
271 — 272° ; iiyphenyl -p - arsink- ucid) • ylydne - p^ - chloroanilidc, 
toothed, microscopic leaflets, which do not melt below 280°; 

ficidyi/IyriNe’p^dodoaniUdc, broad, minute 
needles, which do not melt below 275° {sodium salt, needles 
+ rl'OlLO) ; '^{pheiiykp-uninic arid)’!/Ii/cine-p'-nifrour)ilide, thin, 
faintly yellow needles, not melting below 285^; ^^{phenyl-p-arsitnr 
acidyylf/cine-p'-acetyknuiiioofnlide, microscopic needles, .which do 
not melt below 285° {sodium salt, minute, lustrous platelets); 
l:s{ph€nyl-p'arsinic acid)-fjiyckie-p'-<(7ttino(ini!ide (by hydrolysis of 
the acetyl derivative or reduction of the corresponding nitro-coni' 
pound), colourless, microscopic needles or platelets, decomposing at 
253 — 254°; '^^{phenykp-ar.u'uic (i<id)-f/!y('i/ie-\)'-(urhamidonnilide, 
pale brown, microcrystalline aggregates ( + ()-5HnO). decomposing 
when anhydrous at 230° after "darkening above 200° (sodium salt, 
microscopic needles + 4ILO) ; }\{phenyI-\>o.rsiiiit'. acid)-ffJycinpA'- 
methyl-o’-curhfimidouudidf, microscopic platelets and hairs, decorn- 
posing at 257 — 258° {sodium salt, crystalline powder +3*5H.;>0); 
J^{ph€?} )/l-p-arsinic undyyl//ri}u’-m'-n:rmn idomiuoamHde, 

AsO,HvC,H,-XH-CiL-CO-NH*(',iT4*NH*CO-CO'NH5, 
microcrystalline aggregates, which darken and partly decompose, 
but do not melt below 280°; Siphenykp-arsiuk’ ncid)-fjIycyI-o'- 
nminophenoi. lustrous crystals, m. p. 190° (decomp.) after pre 
liminary darkening; ]d,{}}henyl'p~orduii) aridS-ylynne-m'-hydrorii- 
anilide, which is of special importance, owing to its reduction to 
arsenophenvlglycinebis-w'-hvdroxvanilide ; phenyUpuirsinK acid)- 
■ fdyri/te-A‘h//dro.r//-o-toIiiidlde., pink plates or prisms, decomposing 
at about 220 — 225°; 'N(pheuyl-\yarxitfir (irid)-f/ly<'iue'2’-hydrofv- 
p-foluidide. prisms, m. p. 258° (decnmp.'l ; Isiitheuyl-p-arsiTnc nrid)-^ 
fdyciue-p'-hi/drn.ryaiiilide, glistening platelets, m. p. 255- -260"' 
(decomp.) (sodium salt, lustrous leaflets -i 4‘5Tb.O); 
arsitiir arid)y/hjrine-]y-nfnsidide, lustrous leaflets, which darken and 
soften above 230° ; yi(phenyf-p-ars{}iir ftri.d)-oI t/rinp-X-hydrory-^ 
naphthalide. microscopic plates and prisms (-r2H O). decomposin?, 
when anhydrous, at 189—191°; ^{]ihpuyhx)-ftrsinn’ andXydyeine-X- 
liydrory-a-vaphihalide. microscopic crystals, decomposing, when 
anhydrous, at 240—242° after darkening above 200° (sodium salt, 
glistening plates -^n'5TT.,0); '^s{phpn‘d-p-arsimp nndyiih/pyJ-A'.^dh 
phlnro-iX-hndroryandidp, flat, colourless, microscopic needles, b 
about 280° (decomp.) after darkening above 200° ; 
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ImUde, glisteni^ lea^tT d " Z„ ' ^ i’-dihydro.y- 

blackening above 200'’- about 260 — 265° after 

ttcul octahedra, which decompose^ 

fthul ester forms needles which He ” i- j*"’ corresponding 

N(,»»y-pw« * S “°r T'‘ 

."S'XiM”"- , 1 — f-4' - S°: 

needles ( + H,0), m p 'ifflo microscopic 

,4.Kfrn'i- Sj/ ^ {sodium salt, minute ervstak 

itegnla^A^icrSp^pCs'^ 

posed below 280®- ^'(phen/d T,ut^' c^ecom- 

!■« 

salt, microscopic ha rs +8H,Oi • , (foditm 

micros opifn^dS Sr 

280° (sW, ■urn salt, thin, ,-4 oH oVtfi^'T 

( + H„0), which, when anhydrous, softens above igSald 
ally decomposes until fluid at about \V 7 

at 275-280° after darkening aimve 

(dLomp.); gif Ules. m. p. 280° 

nmidc, micro.soopic hairs ivliich ■'^’»''n!>pheiii/laeet- 

(«fnn salt, glLenlg platelet !4 ”“h oI^NVa 
awi'l-pfi/cyf-p'-ninbmii;, i, , ., - .• "(l™<’"y-p-«r.?inic 

not melt below °80°(so.;/«m ,alt 'nr"*?* n’ hairs, which do 

X(p/ir«yf-p-nr«w; IL ' + 3H,0) ; 

needles,' decomnosiim at abonf %n° ^/h r'''-'’''""''''''' 
h7Vie»y-p.„rsvh/c;rh/WdWm'l'^^^^^ prel.mmary darkening; 

posing at aboip 250- -260° after softrdr/rrisr-lto°''\^ 
p-cr<,mc 't<'«?)-,r/?yc///-p'-, • if , ^(pher,,vl- 

needles or platelets, whi<-li do not melt helow °«50 ^ , "V 
?bstenin<’' leaflets -‘-8T-fO^• v/>7 ? • salt, 

ondUhnd-V^: 

salt, micro:::*^ et, T" 

'ihl'lh’-n’nmopJunoluuefJ^ 

[lecompnsilicr at ‘^90'^ (mditn, c If ' needles, slowly 

inicroseoiiic needles, decomposing at °7n° «o*7 

needles): ’^(vheTn/l-D-nnini^ *7 '^'ell-defined 

amide,, flat glisteiiinir nee 11 ■'""'""^‘'’"oenc.sidp^on- 

nreliminarV darkeni^rr at about 265° with 

'Then anhydrous at 'Mb— oiriO- \vt -fb sionlx decomposing 

Ho not melt Wow °80° XV "’J'’ 
aminn-U >i'h-nr„henzene»,hdionl ■ ^ oatd)-ph,c!,lA- 
(-l'5HO\ ^x\,' u Odd, microscopic leaflets 

( 'SHeO), which, when anhydrous, softens and d'arkens above 
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200°, but does nob melt below 275°; ^(j>henyl-'p-arsmic acidy 
glycyl-A-ami7ioacetoph€iione, long, fine hairs, which do not melt 
below 280°. 

Derivatives of o-Arsanilic Acid. — lA{Phenyl-Q-arsinic acid)- 
f/lycineanilide, minute prisms ( + IH. 2 O), melting with decomposi- 
tion at 160 — 163° when anhydrous; l^(p?ienyl-o-arsinic acid)- 
glycine-o’-hydroryanilide, glistening needles (-fO'bHoO), m. p, 
(anhydrous) 151 — 153° (decomp.); N(ph€nyl-o-arsinic acid)-glycine- 
m'-hydro:ryainUde, pink, microscopic platelets ( + 2 H 2 O), m, p, 
103—105°, m. p. of anhydrous substance about 180° (decomp.) 
after softening at about 125 — 130°; 'iA{phe,nylr<i-arsinic acid)- 
glycine-^^-hydroTyamlide^ colourless, microscopic platelets, m. p, 
208—209° (decoinp.). 

Derivatives of m-.1 rsnniJir A cid. — lA(Phenyl-Tn~arsinic acid)- 
glycineanilidey prisms, decomposing at 217—218°; "^{phenyl-m- 
arsinic acid)~qtycine-o^-hydror7ian(ride, flat, microscopic needles, 
m. p. 190 — 192° (decomp.) (the ammonhim salt forms minute 
needles) ; ls{phenyt -m-nrsinic acid) - glycine ■ m' -hydrgxy anilide. 
minute, irregular platelets and flat needles ( + l‘5HoO). decom- 
posing. when anhydrous, at about 180— 190°; ’^{phenyl-m-nrsimc 
aeid)-ghicint-g' -hvdroTyanUide, microscopic platelets, which slowly 
decompose at 180°. 

Derivatives of fint>stitvfed and \>-Arsnn\Hc .1 <*?//.«.— N(o-7’o?///-5- 
arsinic acidVgh/cine-Yo'-hydroxyartilide, long, flat, microscopic 
needles, whieb slowly darken and decompose at 285°; N(o-to^/^5- 
arsinie. aeidygh/cine-T)’-liydroryamlide. spindle-shaped needles, de- 
composing at 232 — 233° with preliminary darkening; N(m-tob/f-6. 
arsinic. and\gh{cine-m^-hvdrorya7rilide. spindle-shaped micro- 
crystals. which decompose at 232 — 235° after softening and darken- 
ing ; V.{‘l‘enThonyplienvlA-arsime aeidVglycine-Tn^'hydroryn'nilide. 
mintite platelets f t- IH.,0). decomposing, when anhydrous, at 
204 — 207° after darkening and swelling. H. W. 

Aromatic Arsenic Compounds. V. il’’-Substituted Glycyl- 
arsanilic Acids. Walter A. Jacobs and Michael Heidel- 
BERGEU (7. Amer. Chem. fioc.. 1919, 41. 1809 — 1821. Compare 
preceding abstracts). — The substances under discussion are cloaelv 
related to the previoiislv described substituted anilides of phenvl- 
glycine-/7-arsinic arid, but differ from these in the fact that thr 
glvcine side-chain is reversed, the arsinic radicle becoming a sub- 
stituent on the anilide nucleus. The substances are readily pre- 
pared by boilinG' the sodium salt of chloroacetvlarsanilic acid with 
the aromatic amino-compound in aqueous solution. The substituted 
phenylglvcylarsanilic acids closely resemble the isomeric anilides of 
phenylglvcine- 7 ?-arsinic acid, functioning both as acids and feeble 
bases. They are hut sparingly soluble in the usual media, and all 
have high melting or decomposition points, the observed values 
depending on the rate of heating. Tn general, the sodium salts are 
readilv soluble in water. The following individual substances have 
been prepared. 
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ChIoroacetyl~7?-ar8afliIic acid, A803H2*C6H4*NH-C0-CH2C1 (com- 
pare P.R.-P. 191548), conveniently prepared by heating dry 
chloroacetic acid with ;)-araanilic acid ou the water-bath, minute, 
lenticular platelets and toothed leaflets, m. p. 285^ (decomp.); 
gliiojl-'g-druanilic acid, glistening plates, which do not melt below 
295*^ [iminohisncei ljh^^rmmH■c add, micro crystals, darkening with- 
out melting at 280 — 285'^, is formed as by-product of the action of 
aqueous ammonia on chloroacetyl-^-arsanilic acid) ; 'ti^-wethylglyc.yl- 
'^■arsanilic acid, silky, glistening needles (4-2H.20). which darken 
at about 250°, but do not melt below 275°; lii-v^icnylglycyl-])- 
aTsaniUc, addy felted needles, which do not melt below 280°; 
Xii-oicaininophenylfilyciil-'g-an^awdic ac.id, 

CO,H-CO-NH*C,n^-NfT'CH,*CO-NH-C^H^*AsO.^K.. 
decomposing, when anhvdrous, at 179°, hydr-ated acid (the 

hydrochhnde is described); p-aminopJ/cnylgJ>/cyI-\)-arsar}iIlr add, 
microcrvstalline aggregates, which darken and soften, but do not 
melt, below 280°; p-nce/ dnmhwphf'jiylglycyl-p.arsanilic. acid, 
hexagonal platelets, not melting below 275° (the mdium- salt forms 
fiat, glistening needles Xi oraminophenyhiJycyJ-p-arxamJin 

(icul, microscopic crystals +l'5IT.jO. d.arkening in the anhydrous 
state above 200°, but not melting below 275°; p-oramylam.in(h 
fhenylfilycyl-'p-arfiariilic add, microscopic needles, not melting below 
285° (the sodium salt was prepared); ^-carhamidopheniilgtycyl-y)' 
nmniUc acid, microscopic leaflets, which do not melt below 285° ; 
m-hydroryvhenylqhicyhpan^nmUr acid, prisms which 

melt in their water of crystallisation at about 80° (the hydroddoride 
is described); pdiydrorypheTiyUdycid-p-nrsandic add, microscopic 
hairs (-f- 1^1,0). which, when anhvdrous. blacken and sinter above 
200 °, but do not melt entirely below 280° (the sodium salt, aggre- 
crates of microsconic needles -■ H„0. was prepared); m^carlord- 
nmidopheni/lglycyhp-amapdie acid, microscopic needles, decomposing 
at 248° {sodium salt, radiating masses of flat needles -i-lTT.oO): 
'S.-nhc)v/}nhicincnnHide‘t(\-('nrhnTi/corhamide-r)'-ardrtic add. 

microscopic needles, decomposing at al>out 280° (sodium salt. flat, 
microscopic needles -J'3H,0): \i-carhory}amidophenylg}yc>d-x^- 
or^nnilie and, microscopic prisms, which do not melt below 275'^ 
imrnim salt, gli.stening platelets -2fT.O); ’^-phctoiJalydncanUidc- 
Vi-ncpfamide-Yi^-arsinir add, 

microscopic platelets, decomposing at 256 — 2.58° after darkening 
snd softening above 180°; ^-phenyh}h/dneariilidf-\)-acctulcnrh- 
imiide-^d-arsirtic add. microscopic hairs ^-O-hTT O. which decompose, 
'rhen anhvdrous. at 270- — 27.3° after darkening above 230° : 
end nlvdn candid e-v-n.niacefic-'d-arsinic acid. 
'AsO.H..-aH,-NTT*CO-OR.'XH-r.n,*0-CH,/CO.,H. 

'’^iuute, wedge-shaped platen — 1'5H.>0. decomposing in the 
anhvrlrou.5 state at about 275° after darkening above 180°-. 
'^'P'hfn dql i/dnf anilide - p - oxyaceiamide - - arsinic add. woolly 
iieedles not melting below 265° (sodium, salt, rosettes of flat, 
glistening needles f-4H,>0): V-phenyJfjIydneaudidf-p-OTyaceforad/' 
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(tctdy miTiiitc platelets, which decompose at 
257 258° with preliminary darkening (sodium salt, minute 

leaflets + 41T.,(>) ; '^-phenf/lf/lf/dtteniiilide-x>-fih/ciueamide-'p^~arsivif 
acid, micro-crystals (-fl'5H',d), which, when anhydrous, do not 
melt below 285°; ti jihein/h/h/eiiieanilide-i-A'-dmrsinic acid, 
As0sH,,-C,,H4-NH-C1I,-C0-NH-C„H,-As03H,, 
microscopic needles '( + 0-5HoO), not melting below 280° when 
anhydrous; p-nceti/lpheiii/Ii;lj/ci/l ii-arsaitilic acid, microscopic 
needles, which darken and decompose when heated, but do not mell 
below 290° (sodium salt, pale yellow, glistening platelets +3H,0). 

^ TT TIT 


Aromatic Arsenic Compounds. VI. tf-(PhenyI-p-arsinic 
acid)-ti-phenylglycine and its Amides. Walter A. Jacohs 
and Michael Heidelbercer (,7. Amer. Chem.. Soc., 1919. 41, 
pg92 1325. Compare preceding abstracts).- As a special exten- 

sion of the general tvpe of sub.stances represented hy the substituted 
amides, carbamides,' and anilides of the phenylglycinearsinic acids, 
t'fphenyl-p-arsinic acid)-a-phenylglycinc, 

As 03 nyC,;H,-NH-CHFh-C 0 .,H. 

its amide, carbamide, and certain substituted anilides have been 
prepared. With the exception of the glycine itself, which was 
obtained bv hydrolysis of the amide, the substances were made from 
sodium arsanilate and the phenvlchloroacetylamino-coTnponnds. It 
was found necessary to use sodium iodide and SO”!,', alcoholic solu- 
tion. The gencr.al properties of this gronj) of substances are similar 
to those of the simpler glvcine derivatives. 

The following compounds are described: '}A(phfrij/l-'p-arsiiiic arid]. 
a-vhcni/1/iIt/cine. lustrous, rhombic plates, decomposing at 202—20,1° 
after darkening and softening; N(p7r«.'//-P-nrsin)> (iridya-flicmil 
ah/ciucauiidr, microscopic needles, which do not melt below 280° 
(sodium salt, granular aggregates of plaiea -l 3'5 to 5H,,01; 
^(pheni/l ■ p - arsinir nci<l)-a-phcnvhj1>iciriecnrhnmide, microscopic 
needles -l 1H,,0. decomposing when anhydrous at 195- 197°; 
'SA(phenvhp-arsiuir andya-pheuiihjhirtiieA'-hiidroryanilide. lenti- 
cular platelets +l’5Tt,0. decomposing ,at 15:5- -100°: the anhvdroiis 
substance has m. p. about 200—210° (deeomp.V after softening at 
about 155 — 160°; 'Sildirnyl-p arsinir ar!d).a-i>hrrn/lpIi/r>nr-4'-nvii- 
nmidminiJidr. decomposing at about 255° with preliminary darken 
ing and softening; ^(phrni/J-ji-ar.sinir aridya-vhrnylnhirinr-Z' -rarh- 
amidoauiJide. microcrvstalline powder, m. p. 261 — 262° (dccomp.l: 
y!(pJirn>jI-Vimrsinir arid\-a- phrmthd und - 4 -aminonhrnj/Iacrtamdr. 
AsO,,H,-Cf,H,-NH-rHPh-CO-NTT-C,H|-rH.yCO-NH,„ minute plates 
and flat needles 4-0'5H..O, melting in the anhydrous condition at 
222 — 223° (decomp.). H- 

Aromatic Arsenic Compounds. VII. Substituted Benzyl-. 
Phenoxyethyl- and Phenacyl-arsanilic Acids. Walter A, 
Jacobs and jl'rciuri, Heidelbf.R!;er (./. .Imrr. Cfiem. Soc., ISIS- 
41 . 1826 — 18-33. Compare preceding abstracts). -It has hw 
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howa previously that the reactivity of the amino-group in araanilic 
,cid with chloroacetylamino-compounds is such as to render possible 
he synthesis of a very extensive series of aromatic arsinic acids, 

:'he authors now describe a preliminary series of experiments with 
)ther aromatic derivatives containing suitable alkyl haloid side- 
hains. Thus benzyl and substituted benzyl chlorides react with 
lodiurn arsanilate under suitable conditions to form benzyl- and 
lubstituted benzyl-arsanilic adds, reaction proceeding readily with 
legatively substituted benzyl chlorides. Similarly, the required 
lerivatives are slowly formed from phenoxyethyl bromide and allied 
substances, whilst with phenacyl haloids the reaction also proceeds 
ill the desired sense. 

The following individuals are described : hiiizf/l-p'armfiilic acid, 
arborescent masses of micro-crystals and larger prisms, decomposing 
at about 255*^ (sodiian salt, glistening platelets); '^■nitrohenzyU 
(iisaiiilic acid, yellow, microscopic needles, which do not melt below 
280^^; ^’ammobenzylarsavdic acid (by reduction of the p-iiitro-acid 
with feirous hydroxide), microscopic leaflets, decomposing at about 
‘>02®; Z-'fiitrriA-hydrojryhtmylunanilic acid, minute, yellow crystals 
decomposing when anhydrous at about 245 — 250° after 
darkening and sintering above 210° (aodiam salt, thin, yellow, micro- 
scopic needles) ; Z-amuioA-hydroTyhetizylanandic acid, microscopic 
platelets (-f 0'5H|,O), w'hich do not melt below 285° when anhy- 
dious; I'l’carhojryhcm/darscfudic <iad, microscopic needles which do 
uot melt below' 280° {ffodhim salt, microcrystalline powder 
^O'oHoO) ; p ‘ carbo.iylamidobenzylarsanilic acid, microscopic ’ 
needle?, not melting below 280°(.Wjinn salt, thin plates -r2‘5Il20). 

l^liciio.ryL'fhpiantandic acd. OPh*(^II.i*CTI,)*X}!*Cf,Hj‘AsO,^H.i, glis- 
tening scales (-i-lH^O), which, when anhydrous, do uot melt below 
2S0° {sodium salt, flat, microscopic needles -d'oH.jO); p^acetyl- 
minopliciio.iycfhylarxandic add, thin, narrow plates which do not 
melt below' 275° {sodium salt, colourless, microscopic platelets 
-i-Stl.^O); O'Carho.v'damidophfno.ryethidarmiidic add, broad, micro- 
scopic needles not Jiielting below 280°; phcuacj/hir.-aadic add, 
t'0Ph'CH2'NH'C,;lf4'A5O;tH.., faintly yellow aggregates of delicate, 
microscopic needles, which decompose at 185 — 187°; '1-hydro.ry-h- 
[kfAiihminopheaacyiarsandic add, microscopic platelets, decomposing 
at 228°. \Z-AcdyiajniiinS-hydroiitphcnacid bromide, from aceto- 
pBnietidide, bromoacetvl chloride and aluminium chloride, forms a 
clrah-coloured powder, r»i. p. 133 — 135° (slight decomp.),] H. W. 

Aromatic Arsenic Compounds. VIII. The Amides of 
(p-Arsinic Acid)-phenoxyacetic Acid and the Isomeric 
Phenoxyacetylarsanilic Acids. W.altkr A. Jacobs and Michael 

Heidelberoeh (7. Amtr. (d'em. Soc., 1919. 41, 1834 — 1840, Com- 
pare preceding abstracts). - - Chloroacetylamino-compounds react 
rith sodium /^-hydroxvphenvlarsinate (compare D.R.-P. 216270) to 
yield arsinic acids which crystallise readily when pure, have high 
decomposition points, are sparingly soluble in the usual media, and 
are more strongly acidic than the amides of ])henylglyciiiearsinic 
The success of the condensation depends on the addition of 
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an extra molecule of sodium hydroxide in order to form the sodium 
phenoxide, and this condition depresses the yield in the cases in 
which the haloid contains a labile halogen atom. Similarly, the 
sodium salt of chloroacetylarsanilic acid reacts with phenols to yield 
phenoxyacetyl or phenyl ether glycollylarsanilic acids, which are 
more strongly acidic than the glycylarsanilic acids. On reduction, 
both of these groups of substances yield arsenoxides and arseno- 
compounds which will be more fully described in a later communica- 
tion. 

The following substances have been prepared : methyl (^-arsinic 
acidy-pheno^yaceiate, lustrous plates, 

w’hich partly melt at about 192 — 195® (decomp.); [^-aninic acidy 
phenoryav.efam'fde, rhombic, microscopic prisms, which do not melt 
below 280® (sodhnn salt, glistening platelets); (p-arsinic add)-phen- 
o:ryacefmi'dlde, minute prisms and microscopic plates, which darken 
slightly above 250®, but do not melt below 280®; {p-nrsinic acid)- 
pkenoxycfcelo-m-hydroxifaniltdc, sandy powder, m. p, 238 — 240*^ 
(decomp.) {sodium salt, lustrous, microscopic needles and long, thin 
platelets) ; {p^arshiic nridyphcno.ryuretO’p-hr/droTyaniHde, curved, 
colourless, microscopic crystals, decomposing at 238 — 240® (the 
sodium salt and ( ?) nitroso-compound were prepared) ; (p-aninic 
acid)’phenoryacety}-\-aminophenylcnrhamide, microscopic needles, 
which darken and soften at about 230 — 240®, but do not melt 
entirely up to 265®. 

Phenoxyncefylarsanilic acid , Orh’CH.i’CO'NH'Cp^H/AsOgH.,, 
colourless crystals w'hich darken slightly above 250®, but do not 
decompose below 280®; p-oroiniTwpherioryacttylaTsan'ilic acid, 
cream-coloured crystals, which darken but do not melt below 280'^ 
(a hydrated form -f IH.^O is also described): p-carhamidophenoxy- 
ncetyJarsanilie arid, microscopic spindles, decomposing at about 
280 — 283® with preliminary darkening (sodium salt, minute needles 
+ 3H,,0) ; o-carhorylnmidopheuorynceiylarsnniJic add, delicate 
needles which do not decompose below 280® (sndhim salt, prismatic 
needles p-rnrhoTyhimidopheuo.ryocetylorsanilir. acid. 

long, glistening needles, not melting below 280® (sodium salt, long 
flat needles, +7’5H^O). H. W. 

Action of Arsenic Acid on Polyhydric Phenols. Adot.f 
SoNX {Brr.. 1919. 52. f-^l. 1704). — The polyhvdric phenols suffer 
oxidation when heated with arsenic acid in the usual way, hut if 
pyrogallol and dilute arsenic acid solutions are concentrated in a 
vacuum and left in the cold, a crystalline pvroyallol arseunfe. 
As 0[0*C^,H3(0H).2],2, is deposited. J. C. W. 

1 : S-Benzodiazolearsinic Acids and their Reduction 
Products, Robert Reginald Baxter and Robert George Rargher 
(T., 1919, 115 , 1372—1380). 

Organic Mercury Compounds Derived from p Bromodi- 
methylaniline. Frank C. Whitmore (J. Am,er. Chem. Soc., 
1919. 41 . 1841 — 18.54).--The paper is the first of a series in whicfi 
the introduction of mercury in the ortho-position to various suhsti- 
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tuted amino-groups will be studied. The reactions involved may be 
represented by the single equilibrium equation, R^Hg -f- HgX 2 ^ 
2 RHgX, in which R represents any organic residue which has its 
free bond attached to carbon and X represents any univalent acid 
radicle. The reaction normally runs to completion to the right 
because of the slight solubility of the organo-mercuric salt, RHgX, 
ill the organic solvents used. It may, however, be reversed by using 
reagents which remove IlgX.,, such as alkaline reducing agents and 
compounds like potassium iodide and sodium thiosulphate, which 
form mercuric complexes of considerable stability. 
f,-Bromo-2-diinethylamino'ph.enyhnerc‘imacetate^ 
NMe^-CoHsBr'lIgO^HaO,, 

colourless needles, m. p. 144*^, is prepared by the action of mercuric 
acetate on ^;-bromodimethylaniline in cool, aqueous alcoholic solu- 
tion in 74% yield ; simultaneously, smaller quantities of mercurous 
acetate and of a tar are produced. Formation of the latier is more 
pioiiounced in warm, concentrated solution; it can be suppressed to 
some extent by gradually adding the mercuric acetate to the w'ell- 
agitated solution, but the yield of the mercury derivative also 
suffers. The mercury is not precipitated by hydrogen sulphide. 
The corresponding vhhrkh, very fine needles, m. p. 183°, bromide, 
in. p. 1S2°, iodide, m. p. 169°, and thiocyanate, ^Yhite, gritty 
crystals, ra. p. 135°, decomposing at 140°, were obtained by the 
action of alcoholic solutions of the acetate on alcoholic solutions of 
calcium chloride, sodium bromide, potassium iodide, and potassium 
thiocyanate respectively. b-Bromo-l-dimcthylaininophenylmercuri- 
hijdroridc, from the ac.date and sodium hydroxide in alcoholic 
solution, ^rms hard, nodular masses of crystals, m. p. 162°. aiid 
evolves gas without blackenijig at 165°. The hnnnte. from the 
hydro.xide and ethyl formate, crystallises in hue, felted needles, 
m, p. 145°, and decomposes at 150°. 

Mercury di-5-hromo-2-dm€(hylaminophenyl, colourless needles. 
m. p. 123°, is most conveniently prepared f8G'V, yield) by boiliiig a 
solution of the acetate in alcohol with potassium iodide, but the 
formation of p-bromodimelltylaniline could not be suppressed com- 
pletely. Reaction appears to depend on the formation of a stable 
iodine complex, ]\r,,TIgX,. and evidence in su])port of this hypothesis 
is afforded by experiments with sodium or ammouium bromide or 
calcium chloride. The complexes formed by bromine and chlorine 
are less stable than those formed bv iodine, and the vield of the 
mercury diphenyl compound dro]is to 3% with the bromides and to 
zero with the chloride. Conversion of the acetate into the mercury 
diphenyl derivative is les.s advantageously effected with sodium 
stannite solution (vield. and only very unsatisfactorilv with 

sodium thiosulphate or potassium sulphide; with the latter reagent 
the mJphide. was isolated as hard, white flakes which become grev 
at about 97° and partly melted at 11.5 -120° The formate, wlien 
heated for a protracted period in benzene alcoholic solution, yielded 
n^aiuly mercury and p-bromodimetlivlaiiiline and a .'?mall quantity 
of the mercury diphenyl coiiipoinid. Reduction of the acetate by 
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zinc dusfc in boiling alcoholic solution gave mercury, unchanged 
acetate, and ?)-bromodimethylauiline ; with copper powder under 
similar conditions very little reaction occurred. 

The mercury diphenyl derivative is quantitatively transformed 
into 5-hromo-2-dimethylaminophenylmercurichloride when heated 
with mercuric chloride in the presence of alcohol; the bromide 
iodide, and thiocyanate may be obtained similarly and in good 
yield, b>it the iodide obtained in this manner is not nearly so pure 
as the corresponding bromide or chloride. When the mercury 
diphenyl derivative is heated in an analogous manner with mercuric 
sul|)hate, it yields basic mercuric sulphate and p-bromodimethyl. 
aniline. H. W. 


The Doctrine of Substitution. II. Mercnration of Ethyl 
p-Aminobenzoate. Walter Schof.ller, Walter Schrauth and 
Erwin Liesf. (Ber., 1919, 52, [B], 1777 — 1787. Compare A., 1914 ^ 
i, 892). — When ethyl p-aniinobenzoate is left with mercuric acetate 
in cold methyl alcohol, a pale yellow precipitate of ethyl N : 3-fHacel- 
ojyiVrrnercun-A-timinoheinunt e (T), m. p. 24.9°, is slowly deposited. 

NH-llg-OAc NHj 


Hg-OAc 


UO,Et 
(I) 


AoO-Hg|^ 'Hg-OAc 

\/ 

COjEt 

(IT.) 


HAe.NH— Hg— XH.HAc 
AcO'Hg/\ A”* 'OAo 

COjEt COgEt 

(TIT.) 


This is couverteid into eifiyl ^ :h-f}iacefoiy(limercuriA-nmini>hrmn- 
ate (II), a felted mass of long needles, m. p. 25.") — 257°, oti warm 
ing with glacial aceiic acid, this being formed directly if acetic acid 
is used as the solvent in the first condensation. In a mixture of 
methyl alcohol and acetic acid, however, the white, microcrystalline 
substance (HI), m. p. 230 — 240°, is produced. This is resolved into 
compound (I) and ethyl o-areioiyinercuri-A-aminohenzoait (IV) 
(bundles of white needles, m. p. 182° and again at 228°) on boiling 
with methyl alcohol, and into compounds (TI) and (IV) on warming 
with glacial acetic acid. Compound (IV) is best obtained by jiielting 
the original agents together, when at 160° the mass solidifies again 


Nil., 

NH;, 

NH,, 

^'^Hg’OAc 


/Al-lg 

\/ 

1 ' 

\/ 

\/l 

CO^Et 

COjEo 

ai-0 

(IV.). 

(V.) 

(VL) 
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and the desired product may be extracted by hot methyl alcohol. 
Compounds (I) and (IV) react with sodium chloride in a mixture 
of Diethyl alcohol and acetic acid to form dht/l Z-cliloromerc.uriA- 
aminohenzoatt (V), which crystallises in small, white prisms, m. p. 
223°, but compound (II) differs from compound (1) in forming 
ribjl 3:5-dichhroffi?nercuri-4-anmiohenzo(iff, small needles, m. p. 
270°, under these conditions. When boiled with dilute sodium 
hydroxide, compound (IV) loses the ester and acetyl groups, and 
the sodium salt so formed deposits flocculent. wliite Z-hi/drox'^iner- 
^uriA-tmhiohenzow nnhpirule (VT) on acidification. 

As a proof that the amino group is free in compound (II), which 
is a type not produced in the case of anthranilic acid, the formation 
of its acetyl derivative (small needles, ra. p. 247°) is advanced. 

J. C. W, 


Physiological Chemistry. 


The Absence of the Bromine Reaction ior Tryptophan 
in Tryptically Digested Leucocytes. Moritz Weiss (Bio- 

r/iff/i, ZeUi'dh, 19)9, 98, 116— 120).- Tryptically digested leuco 
cvtes do uot give the bromine reaction for tryptophan. Putrified 
pus shows the j)rcsence of indole, but only traces of iiulole deriv- 
itives can be demonstrated in it by the urorosein reaction (hydro- 
chloric acid and sodium nitrite). The pus cells give a strong 
.\damkiewicz-Liebermaim reaction. Whilst casein manifests a blue 
coloration, leucocytes give a violet coloration in this reaction. It is 
coircluded that a derivative of tryptophan. l)at not tryptophan 
itself, is concerned in the synthesis of leucocytes. S. S. Z. 

Origin of Odour. K. Tcuor (Detilacli. JC.ssigind.^ 1919, 23, 
lf)() -162; from Chem. 1019, iii, 239). The author has been 

able to develo}) his theory fiu ther by a eunsideration of the atomic 
models of Rutherford and P.ohr. and has deduced the causes which 
are operative in setting the valency electrons within , the molecule 
into such vibrations as produce odour (compare .A., 1919, i, 607 ). 
Th« original paper must be consulted for details. IT. W. 

The Cbromium Reaction of Certain Tissues as an 

Adrenaline Reaction. W, Stoeltzxer {Miinch. med. Wock., 
66, 5S4 ; from CIuiik Zt/iir., 1919, iii, 60)-- -It has not been 
observed previously that adrenaline gives the same reaction with 
cbroiiiic acid as certain (issues. A dilute, pale vellow solution of 
potassium dichromate becomes inteiiselv brown alter addition of 
s^Wialine, and gradually deposits a brown precipitate. The shade 
matches the l>rowii coloration assumed bv the tissue when 
with dichromate, and the cbroiiiiiini reaction of ihe tissue 
therefore be due to adrenaline. li. W, 
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Presence of Heematoporphyrin in the Urine and Faeces 
of a Case of Acute Haeznatoporphyrinuria. Wilhelm 
TjOffler (^ISiochem. Zeit&ch.^ 1919, 98, 105 — 116). — The coloured 
urine of a patient suffering from Landry’s disease was examined for 
h^ematoporphyrin. The urine was precipitated with glacial acetic 
acid and the precipitate dissolved in potassium hydroxide. After 
reprecipitatinff and redissolving in iV/ 10-potassium hydroxide, the 
fraction showed the typical spectrum of hjematoporphyrin, A por- 
tion of the hsematoporphyrin was methylated by H. Fischer’s 
method. The compound thus obtained melted at 262*^ (not sharp), 
and gave the same spectrum as Fischer's preparation. The hydro- 
lysed methyl ester yielded the original hsematoporphyrin. 

0'2 Gram of ha'matoporphyrin wa.s excreted in twenty-four hours, 
On extracting the tecos of the same patient by Fischer’s bicarbon- 
ate method and with methyl alcohol and hydrochloric acid the pres- 
ence of small quantities of hsematoporphyrin similar to that 
extracted by Fischer from a similar source was established. 

S. 8. Z. 

The Action of Strophanthin on Colloids. Georc, Pietrkowski 

{Blofhp.in. 1919, 98, 92—104). — The action of strophaii- 

thin on optically invisible colloidal gold solutions produces an 
increase in the number of particles visible under the ultra-micro 
scope, In the case of an hydrophilc colloid, such as gelatin, stro- 
phanthin inhibits imbibition. These facts, it is suggested, justify 
the conclusion that the increase in tonus in the cardiac muscles 
brought about by the action of this drug is due to the shrinking of 
the surface of the muscle fibres. The above experiments, however, 
do not explain the specificity of strophanthin. S. 8. Z. 


Chemistry of Vegetable Fhysiology and AgricuItDie 


Butylene Glycol Fermentation of Sucrose by Bacteria of 
the Prodigiosus Group. M. Lkmoigne {CompL rend. soc. hiol. 
1919, 82, 234—236; from Chem. Zentr.^ 1919, iii, 198). — In addi- 
tion to acid and traces of ethyl alcohol and acetaldehyde, 
/By-butylene glycol and acetylmethylcarbinol are invariably found 
among the products of the decomposition of sucrose by different 
varieties of B. prodiijiosns. . The bacteria, therefore, ferment 
sucrose in the same manner as those of the group of B. suhtih^. 
B. lactis aero<jene!<, and Staphylococci (A., 1913, i, 1422). H. ’ 

The Alkali-forming Bacteria found in Milk. S. Henkv 
Ayers, Philip Rupp, and William T. .Johnson, jun. {U .S. Bepi. 
of Ayruriiltifre, 1919, Pull. No. 782). — The group of bacteria 
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studied is defined as consisting of those which produce an alkaline 
reaction in milk without peptonisation of the casein. This group 
produced the reaction in five days at 30°. The reaction was not 
due to ammonia, as ammonia was produced by a few organisms 
only, and then not until the second week. All the citric acid in the 
milk was used up, and an amount of carbonate corresponding with 
about half the citric acid was produced. The chief sources of these 
organisms were milk, soil, and water. Of the species studied, six 
were cocci and sixty-two were bacilli; all were non sporing, and had 
all optimum temperature of 20 — 30°. 

The action of each organism on certain organic compounds was 
examined, using cultivations in a sodium aramoniura phosphate 
medium containing the test substance as the only source of carbon. 
The change in the hydrogen-ion concentration was taken as the 
measure of the alkalinity produced. Tt was found that dextrose 
and galactose were fermented by forty-four cultures, lactose by 
eleven, saccharose by two, and ralTiiiose by none. Ethyl, propyl, 
and amyl alcohols were more readily fermented than mannitol and 
glycerol The sodium salts of many organic acids were also used, 
with the result that pyruvic, citric, malic, lactic, succinic, acetic, 
propionic, butyric, valeric, hexoic, mucic, glyceric, tartaric, maloiiic, 
ioiinic, benzoic, and salicylic acids were converted into carbonates, 
and oxalic and glycollic acids were unacted on. w-Butyric, 
u-valerio, and •w-he.\oic acids were first converted into simpler 
neids. An investigation of the results showed that the organisms 
took their carbon most readily from the alkyl and primary alcohol 
gionps, provided the primary alcoliol was not linked to a carboxyl 
aroup. A secondary alcohol group was less easily acted on than a 
primary. The carboxyl group w'as not split up. Some experiments 
were made witli urea, uric acid, and hippuric acid, a.s sources of 
both carbon and nitrogen, and most of tlie organisms grew well in 
lifse media, as also did the 'veil known organisms of typhoid, para- 
vplioid, and dysentery. All the orgaiiism.s were able to utilise the 
liirogen in nitrates and nitrites. J. H. J. 

Transformation of Cyanamide into Carbamide by the 
Microbes of the Soil. P. M.azk, Vila, and M. Lemoioxe {Compt. 
uiid., 1919, 169, 921 — 923V — It is shown that numerous common 
T^cies of bacteria abundant iu all soils in a good state of cultiva- 
tion can grow in the presence of cyanamide at a concentration of 
1 in 1000, and are capable of raphdly converting the cyanamide into 
carbamide. W. G. 

Solubility of Sparingly Soluble Silver Salts Demonstrated 
liy their Nucleus-destroying Action. If IlKcnHOLi) {Kolkid 
1919, 25. 158- 161). .S'/c/pAy/tJcoccuA' cultures in agar 
;d]y were partly covered with filter paper rvhich had been coated 
"'th various .sparingly soluble silver salts and left foi- four days 
the dark at (he ordiiiarv temperature. Tlie preparation 'vas 
])]aced in an incubator for forty-eight hours, and tlie area was 
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mrasured which was entirely free from the micro-organism. It is 
shown that the areas are practically proportional to the solubility 
of the salt employed. The experiments were carried out with 
metallic silver aiid the oxalate, oxide, carbonate, chromate, chloride, 
cyanide, thiocyanate, bromide, iodide, and sulphide. Similar experi- 
ments were carried out with metallic silver and silver chloride, but 
using cultures of various micro organisms, and from the area of the 
free space deiluclions are drawn as to the resistance of these organ- 
isms to silver and silver chloride. In the case of metallic silver 
B. pi/oc>/fineus is absolutely unacted on, and then follow in decreas- 
ing order of resistance, B. coli, the organism of swine erysipelas, 
Staphi/locoa-w, paratyphoid, typhoid, and B. prntnix. In the case 
of silver chloride the order is entirely different, the organism of 
swine erysipelas being moat resistant, and this is followed in order 
by B. pi/oei/aneus, Sfnphj/locorrns, B. protem. B. roli. paratyphoid, 
and typhoid. Except in the case of the organism of swine erysipelas, 
silver chloride is much more poisonous than metallic silver. 

J. F. S, 

Further Experiments on the Correlative Formation ol 
Acetaldehyde and Glycerol by the Scission of Sugar, and 
New Contributions to the Theory of Alcoholic Fermentation. 

Cael Nel’Deeo and Ei.sa Reinfurth (Ber., 1919, 52, [B], 
ir577--17()3. Compare A., 1914, i, 118).— As the result of the 
many investigations carried out by Neuberg and his co-workers in 
recent years, the following reiiresentation of the processes occurring 
in alcoholic fermentation is given : 

1. CflHijO,. - 2FTjO = C^HjO,, the aldol of methylglyoxal 
TI. C,H,0, =2CII.,:C(OH)-CHO or 2CH,-CO-CHO, 

III. CHj:C(0H)-CH0-l-H,0 Glycerol + 

+ ~ 

CHj;C{OH)-CHO 0 Pyruvic acid. 

IV. CH,-CO-COjH = COj, + Acetaldehyde. 

V. CHj'CO CHO 0 Pyruvic acid -t- 

+ I = 

CHj-CHO H, Ethyl alcohol. 

According to this scheme, methylglyoxal and its corresponding 
acid, pvruvic acid, are intermediate compounds, and glycerol and 
acetaldehyde by-products in fermentation. The fact that methyl- 
glyoxal may be, obtained from sugar by means of quite mild, alka- 
line agents (A., 1913, i, ll.bb) is suggestive, and led the authors to 
investigate the fermentation of sugar in the presence of such sub 
stances, especially as it had already been found that the activity oi 
zymase is not impaired by such alkaline cwmponnds (A., 191b, 
i, 1043). Preliminary experinienl.3 showed that the by-products, 
acetaldehyde and glycerol, become the chief jiroducts if sodium su 
phite is the agent added (A., 1917, i, 002). This was explained bV 
the formation of the very stable bisulphite compound (A., 191 ■ 
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i^. 517), the coijesponding compounds of dextrose or pyruvic acid 
being so easily dissociated tliat the reaction is not stopp’fd until the 
acetaldehyde stage IS reached. Owing to the arrest l( the further 
reduction of the aldehyde, the available hydrogen must attack some 
other substance leading, according to the above theory, to increased 
productmn of glycerol. This is now known to be actually the case 
having by o^r workers been applied to the technical productior„^ 
glycero . In Neu W s experiments it was found that for every 
molecule of acetaldehyde produced there is also one molecule 
g ycero , the ™™um yield of aldehyde being about 73%, and of 

= 

An important con <1 rmatioii of fhis theorv of the action of the 
alkaline sulphite is the fact that neutral, insoluble sulphites like 
those of ralcuira, magnesium, and zinc, and mixtures of sodium 
sulphite with phosphoric acid or sodium dihydrogeii phosphate (that 
is, actually a feebly acid mixturel induenoe the course of the fer- 
nicntation in the same w^ay. In fact, the use of calcium sulphite 
is to be preferred in all such studies. Fiirtherniore, the more dilute 
the solution is, the less marked is the effect of the sodium sulphite 
even if the actual quantity present is 300% of the weight of the 
sugar. 

The earlier experiments were performed with top yeast. The 
same results, at any rate in the presence of calcium sulphite, are 
given by bottom yeast, <lried veast, or iiiaoeratioii juice. In fact 
the production of acetaldebyde (sodium iiitroprusside-piperidine 
test) may be demonstrated in less than half an hour by incubating 
a mixture of 20 o.c, of 10% sucrose or dextrose, 2 grams of baker’k 
yc-ast. and 2 grams of calcium suljiliite (made from sodium sulphite 
and calcium chloride). ' 

Seme exfieriraents on the fermentation of the trioses in the pres- 
ence of calcium sulphite are also described. I)ihvdroxvacetoiie 
yields acetaldehyde, but disproiiortiunate amounts of glycerol, some- 
times higher than the c.xpected quantities, whilst glvceraldehvde 
gives no acetaldehyde at all. ‘ j q -yy 

The Course ol Alcoholic Fermentation in the Presence 
Of Lalcium Carbonate. Johannks Kerb (Ber., 1919, 52 fBl 
li95— 1800).— Fernbach and Schoii (A., 1914. i, 237, 9101 reported 
the production of a large amount, of calcium pyruvate during the 
teimentation of dextrose or invert-sugar in the presence of calcium 
caibonate, which seemed incredible to the author, since he found 
hat pyruvic acid and its salts are more rapidly fermented bv yeast 
HI, sugar Itself (A., 1913, i, 1026). He has therefore tested the 
q (Stioii, and iinds that the production of alcohol bv pure cultures 
yeas IS quite normal, and that no trace of a pyruvate is present 

rhenb"! " f'^rmed. These consist of the sulphate, 

-ho,, ha e, hydrogen carbonate, and acetate. The only effect is that 
meblb J ''‘■ffaWohyile and acetic acid is slightly greater. It is 
0 t at heriibach and Schdn used an impure ferment which 
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produced a lactate and then pyruvate, that is, the normal alcoholic 
fermentation was very much suppressed. J. C. W. 

The [Course of Alcoholic Fermentation in an Alkaline 
Medium. II. Fermentation with Living Yeast in Alkaline 
Solutions. Carl Nedberg and Julios Hulscii (Biochem.' Zeitsch 
1919, 96. 17.5-203. Comjuire A., 1917, i, 502).— In the fermenta- 
tion of suga.r by living yeast in the presence of sodium hydrogen 
carbonate a jxirtion of the acetaldehyde which is formed as an inter- 
mediate product is not reduced to alcohol, but is converted into an 
equimolecular mixture of acetic acid and alcohol. An amount of 
glycerol equivalent to this portion of acetaldehyde is simultaneously 
produced. S. S. Z. 

The Mechanism of the "Fixation” Method in the 
Degradation of Sugar into Acetaldehyde and Glycerol. 
The Correlation of Acetaldehyde and Glycerol during the 
Entire Process of Fermentation, the Time Factor in this 
Process and its Relation to Alcoholic Fermentation. Carl 
Neubeeg and Julius Hirsch (Biochem. Zeitsch., 1919, 98, 
141 — 159). — At every stage during the process of fermentation of 
sugar in the presence of sodium sulphite, acetaldehyde and glycerol 
are produced in equimolecular proportions. As e.thyl alcohol and 
carbon dioxide are also produced independently at the same time 
in equivalent proportions, the fermentation process can be followed 
by estimating the alcohol and aldehyde at the various stages. 

s. s. z. 

utilisation of Amides by Yeast. Pierre Thomas (Ann. hst. 
Paste, vr, 1919. 33. 777 — 806). — Under suitable conditions, yeast? 
are capable of utilising carbamide, and to a lesser extent acet- 
amide. as their source of nitrogen during the fermentation of sugar. 
Slight utilisation of propionamide and butyramide was indicated 
The mechanism of this utilisation is not clear. Although all the 
experiments with carbamide indicate that the organic nitrogen is 
converted into ammoiiiacal nitrogen before utilisation, it was not 
possible to detect any urease or other such hydrolysing ferment 
either in the culture liquids or in the expressed cellular juice of 
the yeast. W. G. 

Influence of Zinc Chloride on the Alcoholic Fermentation 
of Living and Killed Yeast. S. Kostychev and L. Fusv 
(J. Pnss. Bot . Snc., 1916. 1. 39 — 47; from Phffsiol. .4hsfr.. 1919, 
4, 416). — Zinc chloride causes a production of acetaldehyde in 
“hefanol” and dry yeast, but not in living veast. An important 
part of fermented sugar forms some compounds the structure of 
which is not yet known ; acetaldehvde is formed only in presence 
of sugan; the quantity of carbon dioxide exceeds the quantity of 
alcohol. J. C. D- 
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The Action ol Salts of 2inc and Cadmium on the 
Ferments of Yeast. S. Kostychev and Zubkova [J. Buss. hot. 
Sac., 1916, 1, 47—56; from Phy&iol. Abstr., 1919, 4, 416), — The 
formation of acetaldehyde by dry yeast under the action of zinc 
salts depends on the influence of the zinc ion; a similar, but more 
energetic, effect can be produced by cadmium salts in the case of 
sugar fermentation, but not in the autolysis in water. 

In the presence of cadmium salts, sucrose and la^vulose produce 
a much larger quantity of acetaldehyde than dextrose. The reduc- 
tion activity of yeast is very strongly inhibited by cadmium; the 
proteolytic ferments, on the contrary, show no change in their 
power either in the presence or absence of that metal. ’Salts of 
calcium, magnesium, strontium, mercury, aluminium, and antimony 
eive no effects analogous to those produced by zinc and cadmium. 

J. C. D. 

The Decomposition of Lactic Acid by Killed Yeast. 

V. I. Palladin and D. A. Sabynin {B-ull. Acad. Sci. Petrogradi 
1916, 187 — 194; from Physiol. Abstr., 1919, 4. 417). — Lactic acid is 
decomposed by killed yeast in the presence of methylene-blue, and 
in a lesser degree in the presence of pynivic acid ; in the latter 
case, acetaldehyde is not produced. The authors believe that 
acetaldehyde plays a role of an acceptor of hydrogen, and is trans- 
formed into alcohol. Further work is nece-'sary to determine 
whether lactic acid is an intermediate compound in the course of 
alcoholic fermentation. J. C. D. 

The Influence of Alcohol and ' Methylene-blue on the 
Evolution of Carbon Dioxide by Killed Yeast. V'. 1. Pallauin 
and E, I. Lovchinovskaia {Bull. Acad. ScL Pcfrograd, 1916. 
253; from Physiol. Abstr. y 1919, 4, 416). — The e.xperiments on the 
capacity of killed yeast to oxidise alcohol to caihoii dioxide in the 
presence of an hydrogen acceptor failed. J. C. D. 

The Yeast Saccharomyces Thermantitonum. Hans von 
Eci.er and Ingvar Laurjn {Biochem. ZeiUch.y J919, 97, 156 — 170). 
— The inversion capacity, the catalase activity, the rate of ferment- 
ation at 35° and 40° and the growth of Paccharomyces thennan-ti- 
hinum have been studied. The culture now examined showed 
certain deviations in its behaviour at the characteristic temperatures 
from the original culture (1905). Tt is suggested that adaptation 
may be responsible for this. S. S. Z. 

Role Played by Water in the Processes of Alcoholic 
Fermentation and of Respiration of Plants. V. I. Pali.apin 

{Eec. Part. dedU mi Prof. C. Timiriazrity 1916, 1 — 34; from 
Physiol. Abstr., 1919, 4, 426). — The replacement of water, although 
only partial, by some other solvent, such as glycerol, ethylene 
glycol, formamide, pyridine, or ethyl alcohol, inhibits strongly the 
activity of zymase, carboxylase, and reductase. In the absence 



128 


ABSTEACTS OF CHEMICAL PAPBES. 


of water there is no possibility for action of either fermente of 
alcoholic fermentation or of those of the anicrobio phase of r^pir^ 
ation. Water is assimilated during respiration and is used for 
an ansrobio oxidation of dextrose. The total carbon dioxide 
excreted at the time of respiration is of anserohic origin. 
Hydrogen, which is formed in higher plants during their respiration 
as a result of the anaerobic decomposition of dextrose, is temporanly 
adsorbed by some special hydrogen acceptors (r^piratory pigments). 
The total amount of oxygen adsorbed at the time of respiration is 
used exceptionally to oxidise hydrogen bound by hydrogen 
acceptors. Water produced during respiration is of anairobic 
origin. • Anthocyanins play no immediate role in the respiratory 
process. Peroxydases serye tor the formation of water and of 
picrments. The respiratory pigments play a role of mediators 
between the products of the aiiserobic decomposition of dextrose and 
neroxydases. The oxidation of chromogens follows the scheme oi 
a moist auto-oxidation. Oxygen adsorbed at the time of respir- 
ation acts only as a hydrogen acceptor. Thus th^e majority of 
cases if not all, in which the assimilation of atmospheric oxygen is 
accepted are in reality cases of an oxygen assimilation from water. 


Apparatus for the Study of Photosynthesis and Re- 
spiration. W. .1. V. Osterhout {Bol. Gat., 1919, 68, 60-63).- 
A yery simple apparatus is described and figured in the onginal, 
by means of wliich the air in a closed space, in which is present a 
branch or twig with green leaves and with the stern dipping into 
water, is caused to circulate through a solution of an indicator 
sensitive to carbon dioxide. By means of this the variation in the 
carbon dioxide concentration in the closed space may be followed, 
whilst the process of photosynthesis or the process of respiration is 
proceeding i!i the plant. 


Carbon Dioxide and Plants. II. E. Kkin.vu [Ohem. Ut., 
1919 43 449—451 489-491, 509—512, 524—525. Compare 
Klein and Reinau, A., 1914, i, 789).— From a lengthy review ol 
the available data concerning the amount of carbon dioxide in the 
air its fluctuations, and its effect on the growth of plants, the 
author is led to the following conclusions. Brown’s theory ot the 
internal pressure of carbon dioxide in plants contaiiuiig chloro- 
phyll is extended to the phenomena of assimilation under natnrs 
climatic conditions, and a mathematical expression is developed 
which takes into consideration the effect both of water and carbon 
dioxide on the growth of plants. The differences in concentration 
of these substances within and without the plant are regarded as 
differences of tension, the value of which appears to depend mainly 
on temperature and atmospheric humidity. Under climatic con- 
ditions, the amount of assimilation by green plants is not propor- 
tional to the absolute carbon dioxide content of the air, but to » 
difference in tension. The internal pressure of carbon dioxide 
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depends on the temperature, with rise of which it increases, and 
also on the illumination, with increase of which it falls. The two 
functions are explained by Willatatter's conception of the dual 
nature of chlorophyll; the presence of magnesium in the latter 
enables it to form a dissociating compound with carbon dioxide 
resembling a bicarbonate, whilst its chromophoric complex con- 
ditions its sensitiveness to light. The actual value of the carbon 
dioxide tension difference depends on the capacity of the air to 
receive water vapour, and therefore indirectly on the temperature, 
and this is explained by the close connexion which exists between 
the utilisation of the carbon, water, and salts within the plant. 

The generally awepted idea that the plant is only able to utilise 
0-5 — 1'0% of the light energy falling on it appears to be erroneous. 
Assimilation of carbon must proceed simultaneously with the 
evaporation of water; the latter process requires from 25’5% (in 
full sunlight) to 92'3% (in shade) of the energy derived from the 
sun by the leaf; the chlorophyll, in virtue of the power of selective 
light absorption exhibited by its chromophoric complex, converts 
about 7% of the light energy into chemical energy, and can utilise 
this amount completely in experimental cases and to the extent of 
10 — 33% under climatic conditions. 

The carbon dioxide content of the atmosphere is regulated by 
the activity of terrestrial greeu plants and of the sea on the one 
hand, and by that of humus (edaphon) on the other; this is 
rendered probable by the extreme sensitiveness of plants to alter- 
ation in the tension of carbon dioxide and by the fact that the 
action of green plants and “ edaphon is so nicely balanced that the 
actual quantity of carbon dioxide in the atmosphere is the ex- 
pression of the dynamic equilibrium of the results of these two 
factors. Consequently, the absolute carbori dioxide content of the 
atmosphere is not a measure of the amount of carbon dioxide avail- 
able for vegetation, but represents the proportion which cannot he 
lessened by plants under average conditions. It is conceivable that 
cases could arise in the open’ in which the plant suffers from too 
little carbon dioxide; the agricultural aspect of this posssibility and 
the means of preventing it are discussed in the original paper, as 
is also the beneficent effect of au increased coiiceiitratiou of carbon 
dioxide on diseased plants. 

Schloesing’s theory of the regulation of the carbon dioxide con- 
tent of the atmosphere by the ocean is regarded as not sufficiently 
firmly established, and as a partial aspect of the actual case. 

H. W. 

Formation ol Inositol and Hexaldehyde in the Light. 

P. R. Kogel (Biochem. Zeilsch., 1919, 97 , 21 — 23).— A theoretical 
pyer. Inositol and hexaldehyde in the plant are formed by 
photosynthesis according to the following scheme ; 
Tetrahydroxyethylene — >■ 

hydrate of hexaketohexamelhylene — > inositol. 

Inositol — > cyc/ohexanoue — >■ hexaldehyde. 
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In a previous communication (A., 1919, i, 471) the author pnt 
forward a scheme in which lie considered that tetrahydrcxyethylene 
was an intermediate product in the formation of formaldehydes from 
carbon dioxide. 

TheHvdroovaniG Acid Question. L. Ro.sehthalek (Scliuieij. 

57 267-270, 279-283. 295-297, 307-313, 
■32^4—399 341- 346; from Chem. Zentr., 1919, hi, 274—275).— 
Dezani“s supposed conversion of hydrocyanic acid into ammonia by 
The sap of p ants is erroneous; its production is due to the hydro- 
lysis of the cyanohydrins of sugar, and occurs under condit.om 
wWch could not obtain in the plant. The author has been unab fe 
to detect any formation of ammonia from hydrocyanic acid in the 
cold unchanged, and therefore acid, sap from the leaves of Urnm 
Zncimnea, sUucm nigra, etc. The presence of hydrocyanic acid 
3i is important from the point of view of Treub s hypothesis 0 
r roven as imilation. has been detects! with certainty in about 
360 Varieties in 148 species and 41 families; the varieties are 
f..Lcrated iu the original memoir, and particular reference is 
madT^fthe distrLtion of the acid in the various parts of the 
plant Generally, the presence of alkaloids and ethereal oils 
fpears to be incompatible with the presence of hydrooyanm a^d. 

Histological Investigations 

G Marinesco (Compt. rend. soc. btol, 1919, 82, -o» .bO, trom 

7r„tr 1919 iv 173).— The presence of oxydases in the cells 
Ifvtrit tis’nles can be diteotcd Ltologically by the blue color, 
ation of the cell grauula when treated with solutions of o-naphlliol 
and P phcnylene“dimethyldiamine. Since, however, la ty siih- 
Ounces ^ive^a coloratioC with tins reagent, a control with ojic 
acid and Nile-blue must be made in order to obtain an estimate 
of the actual amount of oxydase present. The presence 0 pei- 
oxydase can be detected by Perl's iron reaction, since its action 
is connected with the presence of this metal. H- ■ 

The Constituents of Wood which give Colour Reactions. III. 

H W 1 CHELHAU 8 (Ber., 1919, 52, [71], 20o4— 20o6. Compare A,, 
1916 i 874- 1918 i lol)- — iTie active constituents have been 
remOTed froiri the distillates by extraction with ether and pvudiel 
bv distillation under greatly diminished pressure; two fractio . 

8^0 4 mm. and 95-105°/0-4 mm., are obtained, tcgethei 
wittfoL'ie acid. Analyses of the fractious S'- resul s in 
ment with those required by the f»rmulm C,c.H»Oa and 
respectively, which are simply related to the tormiils ^ ^ 
and haematoxylin. 


Some Components of Althsa (Marsh Mallow^ Boo^ 

OSCAB VON Friedbichs (.IrcA. rharm.., im, 257. 

Marsh mallow lOOt contains 1-7% of an 01b pbyto- 

ot palmitic and oleic acids, together with butyric acid and a pny 
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sterol apparently identical with sitosterol; a hydroxy-acid of high 
molecular weight also appears to be present. The odour of the root 
is due to a substance of unknown composition, soluble in ether, 
insoluble in light petroleum, and non-volatile in a current of steam. 
The root contains a lecithin in which palmitic and oleic acids occur, 
jiid the base of which consists of choline. The sugar present is 
piiiicipally sucrose, of which the root contains 10*2%, the profJor- 
tioii of invert sugar being only 078%. The mucilage has the 
formula (CjHjjOs), and consists of giucosan (64%) and xylan. No 
galactose is present, but another saccharo-colloid, giving d-galactose 
on hydrolysis, is found. T. H. P. 

The Saponins of Chenopodium quinoa, Euphorbia helio- 
icopia (Tithymatas helioscopius), Euphorbia Peplus, and 
Mercurialis perennis. M. Gonnermann (Biochem. Zeitsch., 
1919, 97, 24 — 40). — Preparations of the acid and neutral saponins 
of these plants have been investigated for their activity hy hremo- 
Ivsis of sheep’s and human corpuscles. The litres are given. 

S. S. Z. 

The Saponin in Fenugreek Seeds. 11. E. Wunschendorff 
(/. Phann. Chim., 1919, [vii], 20, 183 — 185). — The saponin may be 
isolated by extraction with alcohol and precipitation hy ether from 
the alcoholic solution ; the substance consists of a semi-crystalline, 
white powder, m. p. 214 — 215°. On acid hydrolysis it yields a 
sapogenin and dextrose. W. P. S. 

Endothia Pigments, II. Endothin-red. L. E. Sando {Amer. 
J.Rot., 1919, 6, 242 — 251; from Physiol. Abstr., 1919, 4, 350).— 
This pigment was obtained from the alcoholic extract of cultures 
dEiiilofhia /?«cres grown on rice. Analysis and properties indicate 
! formula C;H.O and its probable relationship to the catechol 
group, J. C. D. 

Chemistry of Heterotropic Phanerogams. Julhj.s 
ZttLXKE {Mnnntsh., 1919, 40, 293 — 311). — A further extension and 
elaboration of the author's work on this subject (compare A., 1914, 

1, 913).' Analysis of the ash of Xeollia nidus avis, ilonotrofa 
hjpoplys, Cuscuta afropaea, l.athram synnmaria, and Orohanche 
prmlu discloses a high percentage of potassium, medium or small 
aiTiOuiits of calcium, normal quantities of magnesium, and varying 
srtoorits of manganese which are probably connected with the pres- 
“ce of very active oxydases. The ratio of soluble nitrogen to total 
hcgeri is relatively high, but not the same for all parts of the 
ant. The question of the osmotic pressure of the cell sap is dis- 
ssed, but, unfortunately, direct measiirenient is not yet possible. 
II various grounds, the author is led to the conclusion that hetero- 
opic plants poor in chlorophyll are richer in osmotically active 
bstairees than are the green plants. Analyses .show that in all 
nbsbility the concentrations of cell sap in the parasite and host 
’ not differ widely, in spite of the frequently great differences in 
at«r content. 
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The paper concludes with a critical review of the results obtained 
by the author and others in the study of the biochemistry of hetcro. 
trophic phanerogams. H. 'W. 

The Honey of the Poplar. Gkoeoes Tanret {Compt. reml. 
1919, 169, 873 — 874). — The sugary exudation on the leaves of 
1‘opvlus nigra contains three sugars, namely, melizitose, dextrose 
and tevulose. W. G. ' 

The Colouring Matter of the Red Pea Gall. Maximilia.v 
Nibbenstein (T., 1919, 116, 1328—1332). 

Function of Oxalic Acid in the Plant. The Enzymic 
Degradation of Oxalic Ions. Markus Siaehelin {Jhockm 
ZeiUch., 1919, 96, 1 — 50). — ^Various plants have been examined and 
found to contain an enzyme wliirh acts on oxalic ions, It appears 
that the enzyme is fairly widespread in the plant kingdom, beiiin 
also present in non-acid plants. It is found in most parte of the 
plant. The enzyme, which is an oxydase, also functions as a carb- 
oxylase converting a part of the oxalic ions into carbon dioxide, It.( 
optimum temperature is 30—40°, and it is destroyed on boilinn, 
It is active under rnrobic conditions. In the leaves of Rumej; the 
degradation of the oxalic ions proceeds according to the formula of 
a uuimolecular reaction, whereas in the powdered leaves of Helm- 
tlMH it functions in accordance with the law of autocatalysis, Its 
activitv is retarded with increased concentration of oxalates. 

s. s. z. 

Chemical Composition of Natural and Polished Italian 
Rice. I. Giovanni Issogmo {AUi li. AccaJ. Set. Torino, 1917- 
1918, 53, 423 — 436). — Tlie analytical results obtained by the author 
show that polished rice is very poor in ash and also in total phos- 
phoric oxide, the phytin phosphoric o.xide being reduced to a mini 
mum. T. H. P 

Chemical Composition of the Residues from the Treat- 
ment of Rice. II. Giovanni Tssuomo {Atti B. Aoml. Sci. 
Torino, 1918 — 1919, 54. 440 — 451). — The rice offals derived from 
the husk are all very poor in nutritive substances. The residiips 
obtained by removal of the outer cortical layers of the corns air, 
however, very rich in organic and inorganic phosphorus com 
pounds, fats, and proteins, and contain phytin and vitamlnes. .1 
third class of residues, composed of small, detached fragments ot 
rice, together with foreign seeds, contains (1) products such as ricr 
embryos, etc., which are used only as cattle feed, and (2) piodncts 
which are similar in chemical composition to rice, and are of value 
as human food. The results emphasise the necessity of reducing tc 
a ininimuin the treatment to which rice is subjected. T. IT. P 




